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S-ktiP f4-

^aiption of Alternativ^^

0) 3
Tahle B.11.0.3 Resource SummarvTank Waste Alternatives ^

i

Resource Phase No Action
Alternative

Long-Term
Management

In Situ Fill
and Cap

Alternative

In Situ
Vitrification
Alternative

Ex Situ
Intermediate
Separations
Alternative

Land, permanently Total 17 25 25 25 49

committed (hectares)
(Long-term commitment

of radiologically

Construction/
Operation

0
8/^

17 17 37

contaminated area)
Closure 17 17 `-^' 8 8 12

Land, incremental
committedorarilt

Total 0 50 21 111 115

yemp
(hectares) (area
disturbed during

Construction/
Operation

0 50 1 91 91

construction and
operations) Closure 0 , N/A 20 20 24

Borrow Pit Disturbed
Area (heaares) based on

McGee
Ranch

N/A N/A 16 16 25

an excavation depth of
3 meters Pit 30 N/A N/R 39 34 75

Vernita
Quarry

N/A N/A 21 21 31

Water, Total
(cubic meters)

Sanitary plus
Raw Water

1.52E+06 1.52E+06 2.43E+06 1.71E+08 2.40E+07

Water. Sanitary Total N/R N/R 2.43E+06 1.71E+08 5.83E+06

(cubic meters)
Construction N/R N/R 5.9E+05 1.7E+08 5.OE+05

Operation N/R N/R 1.8E+06 1.2E+06 5.27E+06

Closure N/R N/A 4.13E+04. 3.8E+04 6.0E+04

Water, Raw Total 1.5E+06 1.528+06 N/R N/R 1.82E+07

(cubic meters)
Construction N/A 1.7E+04 N/R N/R N/R

Gperation 1.5E+06 1.5E+06 N/R N/R 1.82E+07

Closure N/A N/A N/R N/R N/R

Energy Total 1.1E+03 1.1E+03 1.8E+00 4.46E+03 -- 1.56E+04

Electricity (Gwh)
Construction N/A 4.4E-01 1.8E+00 5.6E+01 7.4E+01

Operation 1.1E+03 1.1E+03 9.5E+02 4.4E+03 1.55E+04

Closure N/A N/A N/R N/R N/R

Gasoline (cubic meters) Total N/A 8.6E+04 4.0E+02 1.5E+04 8.0E+03

Construction N/A 8.6E+04 9.7E+01 1.5E+04 7.6E+03

Operation N/R N/R N/R N/R 5.46E+01

Closure N/A N/A 3.0E+02 3.0E+02 3.9E+02

TWRS ELS
B-206

Volume Two



Appendix B Description of Iternatives tO^'-

Table B.11.0.3 Resource Summary, Tank Waste Alternatives (cont'd)

Resource Phase No Action
Alternative

Long-Term
Management

In Situ Fill
and Cap

Alternative

In Situ
Vitrification
Alternative

Ex Situ
Intermediate
Separations
Alternative

Diesel (cubic meters) Total 2.2E+04 8.5E+04 5.96E+04 7.1E+04 9.47E+04

Construction N/A 6.3E+04 1.3E+03 1.5E+04 2.IE+04

Operation 2.2E+04 2.2E+04 6.IE+03 6.IE+03 7.53E+03

Closure N/A N/A 5.22E+04 4.5E+04 6.62E+04

Kerosene (cubic meters) Operation N/A N/A N/A N/A 9.86E+04

Materials: Total N/A 3.5E+05 1.9E+04 1.3E+05 1.67E+06
Concrete
(cubic meters) Construction N/A 3.5E+05 N/R 1.3E+05 5.49E+05

Ope ration N/A N/A N/R N/R I.IIE+06

Closure N/A N/A 1.9E+04 N/R 1.9E+04

Carbon Steel Total IE+03 1.33E+04 N/R 2.6E+05 1.78E+05
(metric tons)

Construction N/A 1.23E+04 N/R 2.6E+05 1.07E+05

Operation IE+03 1.0E+03 N/R 2.6E+05 5.16E+04

Closure N/R N/A_ N/R N/R 1.9E+04

Stainless Steel (mt) Total N/A 2.2E+01 N/R N/R 4.41E+04

Construction N/A 2.2E+01 N/R N/R 1.9E+04

Ope ration N/A N/R N/R N/R 2.5IE+04

Hastello /Inconel (mt) Construction N/R N/R N/R N/R 2.3E+03

Glass Formers (mt) Operation N/A N/A N/A I.IE+04 5.0E+05

Process Chemicals (mt) Operation N/A N/A N/R 6.8E+03 5.15E+05

Bulk sulfur cement
sulfur (mt)
dicyclopentadine (mt)
oligotner (mt)

Operation N/A N/A N/A N/A
2.21E+05
5.78E+03
5.78E+03

Ion exchange media
(cubic meters)

Operation N/A N/A N/A N/R 2.2E+02

Borrow Site Silt
(cubic meters)

Closure N/A N/A 3.77E+05 3.77E+05 6.45E+05

Borrow Site Sand and Total N/A N/A 1.1E+06 9.55E+05 3.11E+06
Gravel (cubic meters)

Construction N/A N/A 6.9E+05 N/R 3.17E+05

Operation N/A N/A (see
construction)

5.4E+05 1.29E+06

Closure N/A N/A 4.15E+05 4.15E+05 1.5E+06

Borrow Site Basalt
(cubic tneters). U^ (r

Closure N/A N/A 6.38E+05 6.38E+05 9.31E+05

Asphalt (cubic meters) Closure N/A • N/A 6.25E+04 6.25E+05 8.07E+04

TWRS ELS Volume Two
B-207
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Table B.11.0.3 Resource Summary, Tank Waste Alternatives (cont'd) ( 1 O (
Resource Phase • Ex Situ No Ex Situ No Ex Situ Ex Situ/ Phased Phased

Separations Separations Extensive In Situ Implementation Implementation
Alternative Alternative Separations Combination Alternative Alternative

(Vitrification) (Calc(nation) Alternative Alternative (Phase 1) (Phase 2)

land, permanently Total 27 27 46 41 0 52
committed (hectares) (Long-
term commitment of Construction/ 19 19 34 31 0 40
radiologically contaminated Operation

area)
Closure 8 8 12 10 0 12

Land, incremental Total 166 101 112 109 32 ' 147
temporarily committed
(hectares) (area disturbed Construction/ 146 81 88 87 32 123
during construction and Operation

operations)
Closure 20 20 24 22 0 24

Borrow Pit Disturbed Area McGee Ranch 16 16 25 21 1 25
(hectares) based on an
excavation depth of 3 Pit 30 47 44 68 48 1 74

meters
Vemita 21 21 31 26 0 31
Quarry

Water, Total Sanitary plus 4.99E+06 2.413+06 8.38E+07 2.0613+07 2.813+06 1.81E+07
(cubic meters) Raw Water

Waler, Sanitary Total 4.1313+06 3.613+05 8.76E+06 5.71E+06 6.3E+05 5.02E+06
(cubic meters)

Construction 2.39E+05 2.39E+05 5.2913+05 4.19E+05 3.9E+05 2.5413+05

Operation 3.85E+06 2.08E+06 8.03E+06 5.24E+06 2.2E+05 4.71E+06

Closure 4.13E+04 4.13E+04 2.0513+05 4.9E+04 1.6E+04 6.03E+04

1
^
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Table B.11.0.3 Resource Summary, Tank Waste Alternatives (cont'd)

Resource Phase Ex Situ No
Separations
Alternative

(Vitril(cation)

Ex Situ No
Separations

. Alternative
(Calcination)

Ex Situ
Extensive

Separations
Alternative

Ex Situ/
In Situ

Combination
Alternative

Phased
Implementation

Alternative
(Phase 1)

Phased
Implementation

Alternative
( Phase 2)

Water, Raw Total 8.64E+05 8.58E+04 7.5E+07 1.49E+07 2.2E+06 1.31E+07

(cubic meters)
Construction N/R N/R N/R 5.5E+06 N/R N/R

Operation 8.6413+05 8.58E+04 7.513+05 9.35E+06 2.213+06 1.31E+07

Closure N/R N/R N/R N/R N/R N/R

Energy
Electricity (Gwh)

Total 8.813+03 . 4.72E+03 4.16E+04 7.69E+03 1.713+03 1.04Tbale B.8.3.1
E+04

Construction 3.0E+01 3.0E+01 8.9E+01 3.813+01 5.0E+01 3.7313+01

Operation 8.77E+03 4.69E+03 . 4.15E+04 7.65E+03 1.6E+03 1.04E+04

Closure N/R N/R N/R N/R N/R N/R

Gasoline (cubic meters) Total 5.4E+03 5.4E+03 1.0213+04 3.013+05 6.8E+03 5.1813+03

Construction ' S.1E+03 5.1E+03 9.7E+03 3.0E+05 6.5E+03 4.7113+03

Operation N/R N/R 5.46E+01 2.0E+01 N/R 7.55+01

Closure 3.01E+02 3.01E+02 3.91E+02 3.36E+02 3.313+02 3.9113+02

Diesel (cubic meters) Total 7.81E+04 6.44E+04 1.2E+05 5.21E+05 3.613+04 3.7E+04

Construction 1.19E+04 1.19E+04 2.9E+04 +0 1.8E+04 1.3E+04

Operation 1.4E+04 2.68E+02 2.4E+04 9.22E+03 2.0E+02 6.0E+03

Closure 5.22E+04 5.22E+04 6.72E+04 5.8E+04 1.8E+04 1.813+04

Kerosene (cubic meters) Operation 1.06E+05 1.05E+04 2.34E+05 4.93E+04 9.8E+02 5.1E+04

W

^^ G\
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Table B.11.0.3 Resource Summary, Tank Waste Alternatives (cont'd)

Resource Phase Ex Situ No
Separations
Alternative

(Vitrification)

Ex Situ No
Separations
Alternative

(Calcinalion)

Ex Situ
Extensive
Separations
Alternative

Ex Situ/
In Situ

Combination
Alternative

Phased
Implementation

Alternative
(Phase 1)

Phased
Implementation

Alternative
(Phase 2)

Materials: Total 9.62E+06 2.2413+06 8.6613+05 6.61E+05 2.413+04 6.413+05
Concrete
(cubic meters) Construction 4.3213+05 2.8813+05 5.013+05 2.7413+05 2.4E+04 3.78E+04

Operation 9.1713+06 1.93E+06 3.4713+05 3.6813+05 4.4E+02 5.8313+05

Closure 1.9E+04 1.913+04 1.913+04 1.913+04 0 1.913+04

Carbon Steel Total 2.0613+05 1.3313+05 2.84E+05 1.28E+05 8.313+04 2.07E+05

(metric tons)
Construction 6.72E+04 6.22E+04 1.413+05 5.3613+04 8.313+04 5.8913+04

Operation 1.4613+05 7.04E+04 1.44E+05 7.41E+04 2.913+02 1.48E+05

Closure N/A N/A • N/A N/A N/A N/A

Staialess Steel (mt) Total 4.53E+05 9.39E+04 2.22E+04 2.2E+04 1.5E+04 3.66E+04

Construction 1.2613+04 1.2613+04 2.113+04 9.5E+03 1.513+04 1.15E+04

Operation 4.4E+05 8.13E+04 1.213+03 1.25E+04 N/R 2.5713+04

Hasteiloy/Inconel (mt) Construction 1.5113+03 1.51E+03 1.80E+03 1.1513+03 2.613+03 1.15E+04

Glass Formers (mt) Operation 4.68E+05 N/A 8.8813+05 2.5013+05 1.313+05 4.7613+05

Process Chemicals (mt) Operation 3.56E+05 3.06E+05 1.32E+06 2.5913+05 5.813+04 4.7513+05

Bulk sulfur cement sulfur .
(mt) dicyclopentadine (mt)
oligomer (mt)

Operation
N/A
N/A
N/A

N/A
N/A
N/A

4.25E+05
1.1213+04
1.1213+04

1.11E+05
2.89E+03
2.8913+03

1.45E+04
3.74E+02
3.74E+02

2.04E+05
5.78E+03
5.7813+03

[on exchange media (cubic
meters)

Operation N/A . N/A 4.913+03 I.1E+02 1.413+01 1.413+02

Borrow Site Silt
(cubic meters)

Closure 3.7713+05 3.7713+05 6.45E+05 5.1IE+05 0 6.4513+05



Table B.11.0J Resource Summary, Tank Waste Alternatives (cont'd)

V

Pd

' Resource Phase Ex Situ No .Ex Situ No Ex Situ Ex Situ/ Phased Phased

Separations Separations Extensive In Situ Implementation Implementation

Alternative Alternative Separations Combination Alternative Alternative

(Vitrification) (Calcination) Alternative Alternative, (Phase 1) ( Phase 2)

Borrow Site Sand and Total 1.59E+07 3.24E+06 2.4E+06 1.9213+06 1.213+04 2.713+06

Gravel (cubic meters)
Construction 4.55E+05 1.68E+05 8.8813+05 6.05E+05 1.213+04 5.67E+05

Operation 1.43E+07 1.913+06 1.62E+04 3.7613+05 N/A 7.548+05
(see
construction)

Closure I.17E+06 1.17E+06 1.513+06 9.413+05 N/A 1.5E+06

Borrow Site Basalt (cubic Closure 6.3813+05 6.3813+05 9.3113+05 7.8513+05 N/A 9.31E+05

meters)'
. .

Asphalt (cubic meters) Closure 6.25E+043•/9 6.25E+04 8.16E+04 6.98E+04 N/A 8.0713+04

Notes:
' Siit and Basalt Borrow materials are used only for barrier constmction during closure.

N/A = Not Applicable
N/R = Not Reported

_.. „ . . _ ^.. ^ ^- ^^^ ' -,• `i .
. . , • ^ . . .;•a; i^li^N1^.•:;Y+^J'^!u.. •)
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No Separations

lAssumptions: I I I I
?LW glass waste oxide loading basis to be 20 wt% sodium oxides -
.sing the WHC engineering data package material balance calculate the waste oxide loading

and adjust mass of the glass produced to achieve a 20 wt % sodium oxide loading

Input Frit Output
Streami stream407 stream437
liquids solids

Volume kilo-liters 5.85E+05
Specific Gravity 1.21E+00
Cs and Ba, (MCi) 6.28E+01 5:28E+00 6.79E+01
Sr and Y, (MCi) 2.10E+00 1.05E+02 1.07E+02
Tc, (MCi) 2.61E-02 5.89E-03 3.18E-02
Am, (MCi) 8.61E-03 9.51E-02 1.04E-01
Np, (MCi) 1.03E-05 9.29E-05 1.03E-04
Pu-239, (MCi) 1.67E-03 2.47E-02 2.64E-02
Pu-240, (MCi) 4.14E-04 6.28E-03• 6.70E-03
Pu-241,(MCi) 1.49E-03! 7.34E-02 7.48E-02
Total TRU, (MCi) 1.22E-02 2.00E-01! 2.12E-01
TotalMCi 6.49E+01j 1.11E+021 1.76E+02
Total Mass Flow (MT) 7.IOE+05: 1.94E+041 2.50E+05 3.57E+05
Total Cr, (MT) 5.15E+01; 1.32E+021 I.84E+02

1 Na, (MT) 6.51E+04( I'4E+03; 6.63E+04
I Si, (MT) 5.65E+00; 5.24E+02; 9.56E+04 9.61E+04

Total P, (MT) 8.42E+02' 7.80E+02! 1.62E+03
Total N02-, (MT) 9.54E+03; 7.38E+011
Total N03-, (MT) 1.06E+051 I.03E+03i

AG+ 3 `gE-01i 1.38E+00:

AG20 1.83E+00
AL+3 ^ 2.37E+03`

AL203 i I I.OOE+041 1.79E+04 3
AL(OH)4- 4.83E+03;
AM+3 i 2_51E-03i 2.77E-021

AM203 I i 3.32E-02
AS+5 7.70E-0I I 4.98E-01

AS205 1.95E+00
B+3 5.19E-0I { 9.94E-O1 i

B203 I I 4.87E+00
BA+2 7.91E-0I! 3.09E+001

BAO I 4.33E+00 ^
BE+2 I 8.19E-0Q; 7.61E-03;
BEO i 2.48E-01
BI+3 i 6.76E+01. I.96E+02i
BI203 I I 2.94E+02
C14 ! 7.43E-04' 4.53E-04; ^
CA+2 i 1.67E-01; I.33E+02'.

CRINTI E 2.70E+03'
j 3.55E+041 3.58E+04 i

616196 10:51 AM Page I No Separations



Y^^ A-c O
No Separations

7 -jt^) -YG s^9r/

CD+2 I 2.09E+00 7.93E+00 1
7 1 - 1.14E+01 I ^
r3 2.37E+00 2.35E+02

CE203 2.78E+02
CL- 3.11E+02 3.49E+00
CL2
CO
C02

C03-2 3.37E+03 2.25E+02
CR+3 1.32E+02
CR203 2.68E+02
CR(OH)4- 1.19E+02
CS+ 8.19E-01 9.25E-02
CS20 9.65E-01
CU+2 1.77E-01 7.46E-0I
CUO 1.16E+00
CUSO4
F- 1.12E+03 5.97E+01
F2

FE+3 1.44E+01 7.63E+02
FE203 1.23E+03
H2
H20 5.07E+05
H2S
HG

+2 9.49E-0I 9.OOE-03
5.46E+02 2.02E+01

12

K+ 2.19E-01 2.10E+01
K20 2.56E+01
KEROSENE
LA+3 2.19E-01 2.10E+01
LA203 2.49E+01
LI+ 5.77E-03 2.46E-02
LI20 6.53E-02
MG+2 9.65E-01 1.10E+01
MGO 1.98E+01
MN02 2.17E+01 2.09E+02 2.31E+02
MO+6 4.87E+00 8.01E-01
M003 8.51E+00
N2
NA+ 6.51E+04 7.77E+02
NA20 8.94E+04
NH3
NI+3 4.07E+00 6.57E+00
NI2FECN6 5.00E+02
NI203 1.50E+01
NIO 2.27E+02
NO

9.54E+03 7.38E+01

i
^
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N03- 1 1.06E+051 1.03E+03 j I
L4 1.46E-021 1.32E-01 -

^2 1.66E-01
02
OH- 6.44E+03 5.00E+03
PB+4 1.96E+00 3.28E+C0
PB02 6.05E+00
P04-3 2.58E+03 2.39E+03
P205 3.71E+03
P205:24W 5.21E-01
PU+4 2.88E-02 4.27E-01
PU02 5.16E-01
S
SI+4 5.65E+00 7.90E+01
SI02 2.04E+05 2.06E+05 3
S02
S04-2 2.01E+03 3.97E+01
SR+2 3.75E-01 3.64E+01
SRO 4.33E+01
TC02
TC04- 2.52E+00 5.68E-01
TC207 2.94E+00
TOC 1.42E+03 1.16E+02
U02+2 8.52E+01 1.58E+03
U03 1.76E+03

9 6.20E-02 1.88E-01

5 4.46E-01
W+6 7.47E-01
W02 4.41E-01
W03 9.42E-01
ZN+2 3.59E+00 9.45E-01
ZNO 5.65E+00
ZR+4 4.48E-01 2.77E+02
ZR02 7.07E+02
ZR02:2H2 2.15E+01 4.09E+02

WHC data package basis:

mass waste oxides 1.08E+05 ^
waste loading (wt%) 30%
sodium oxide loading 25%

20 wt. % sodium wdde Ioadine

Blending factor 1 1.2 1.5 2 3.5
Mass of glass required to achieve 20% sodium loading, M 3 4.47E+05 5.36E+05 6.71E+05 8.94E+05 1564500

additional frit required (equals increased glass) MT 9.00E+04 1.79E+05 3.14E+05 5.37E+05 1.21E+06

total frit required. MT -3.40E+05 5.64E+05 7.87E+05 1.46E+06

Waste Loading (Na20 wt. %) 20% .17% 13% 10% 6%
t"^ste Loading (waste oxides) 24% 20% 16% 12%I 7%
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-lass density (MT/m"3) 2.63

a packing fraction 0.7 I

Waste volume (m"3) 2.43E+05 / 2.91E+05 3.64E+05 i 4.86E+05 8.50E+05

Canister Volume (m"3) 10

Number of Canisters (lx) 2.43E+04 3.64E+04 1 4.86E+04 8.50E+04

Number of Canisters per HMPC 1

Number of HMPCs 6.07E+03 4-.28Fri-(33 9.11E+03 1 1.21E+04 2.12E+04

Number of trips @ 10 HMPCs /trip 6.07E+02 7:2$ 9.11E+02 1.21E+03 2.12E+03
2- klci-o3

Glass formulation:

(ref Ext. Sep Data Pkg.) acceptable range Calculated value

SiO2 42 to 57 wt % 62.51% 68.88% 1 72.06% 76.15%
B203 5 to 20 wt % 0.00% 0.00% 0.00% 0.00% 0.00%
Na2O 5 to 20 wt % 20.00% 16.67% 13.337o 10.00% 5.719.
Li20 1 to 7 wt % 0.00% 0.00% 0.007. 0.00% 0.00%
Fe203 2 to 15 wt % 0.28% 0.23% 0.18% 1 0.14% 0.08%
CaO < or= 10 wt %, 10.87% y11.42% 11.98% 12.53% 13.25%
MgO <or=8wt% j 0.00% 0.00% 0.00% 0.00% 0.00%
A1203 < or = 15 wt % 4.81% V 4.67% 4.54%1 4.40% 4.23%
ZrO2 < or = 13 wt % 0.16% 0.13% 0.11% 0.08% 0.05%
Cr203 < or = 0.5 wt % 0.06% 0.05% 0.04% 0.03% 0.02%

)5 ^ <or=3wt%: 0.83% 0.69% 0.55% 0.41% 0.24%
S <or=0.5wZ%

Fa ili iz^

Schedule 1 14 yrs
Capacity MT/day 200'

Overall efficiency, % 44% 52% 66% 87% 153%
Required capacity MT/day (assuming 14 yrs ops. 60% OE) .i175 219 292 510
Required operating duration yrs (assuming 200 Ml'!day, 60% OE) 3 12 15.31 20 36

15 wt % sodium oxide loading

Mass of glass required to achieve 15% wo loading MT 5.96E+05 Na2O loadin 15%
Volume (m"3) as cutlet 3.24E+05
Number of Canisters (lx) 3.24E+04

I
40 wt % sodium oxide loading

Mass of glass required to achieve 40% wo loading htT 2.24E+05 ^ Na2O loadin 40%
Volume (m"3) as cullet L21E+05
Number of Canisters (lx) 1.21E+04

^
:

1;-
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Axsumptions: I I I I I I I I i I
1. HLW glass waste oxide loading basis to be -20 wr% waste oxldcs (excluding Na20 and SiO2) following a 1:2 b lending factor I
2. Using the WHC engineering data package ma[erizl balance calculate the wasrc oxide loading
and adjust mass of the glass produced to achieve a 20 wt % vrasce oxide loading
3. LAW glass sodium oxide loading basis is to be 15 wt%

IlnputStream LAW HLW HLWfnction
STREAM 1 407 437 314 344 from Intenmediace
solids liquids FRCP GLASS FRIT GLASS Separations

Valmne Itilo-6ters

S ifie Graviry

Cs and Ba. (MCi) 5.28E+00 6.28E+01 1.00E+01 5.81E+01 0.853113984
SrandY,(MCi) 1.05E+02 2.10E+00 6.80E+00 1.00E+02 0.936507937
Tc,(MCO 5.89E-03 2.61E-02 2.59E-02 5.91E-03 0.185790632

Am, (MCi) 9.51E-02 8.61E-03 8.60E-03 9.52E-02 0.917148362
N,(MCi) 9.29E-05 1.03E-05 1.03E-05 9.29E-05 0.900193798
Pu-239. (MCi) 2.47E-02 1.67E-03 1.67E-03 2.47E-02 0.936670459
Pu-240, (MCi) 6.28E-03 4.14E-04 4.14E-04 6.28E-03 0.93815357
Pu-241,(MCi) 7.34E-02 149E-03 1.48E-03 7.34E-02 0.980235043
Total TRU. (MCi) 2.00E-01 1.22E-02 1.22E-02 2.00E-01 0.942507069
Total MCi 1.11E+02 6.49E+01 2.43E+00 1.73E+02 0.986148321
Torsl Mass Flow (MT) 1.94E+04 7.10E+05 2.81E+05 3.87E+05 1.36E+04 2.51E+04
ToralCr,(MT) 1.32E+02 5.15E+01 1.44E+02 3.96E+01 0.215686275
Total Na. (MT) 1.24E+03 6.51E+04 7.18E+04 2.33E+03 0.031431269
Tonl Si. (MT) 5.24E+02 5.65E+00 1.07E+05 1.07E+05 5.29E+03 5.83E+03
Total P. (MT) 7.80E+02 8.42E+02 1.35E+03 2.72E+02 0.167694205
Toml N02.. (MT) 7.38E+01 9.54E+03
Total N03-. (MT) 1.03E+03 1.06E+05

AG+ 1.38E+00 3.28E-01
A020 3.52E-01 1.48E+00 0.807860262
AL+3 2.37E+03
AL203 1.32E+04 1.94E+04 1.73E+03 0.21815889
AL(OH)4- 4.83E+03
AM+3 2.77E-02 2.51E-03

AM203 2.76E-03 3.05E-02 0.917017438
AS+5 4.98E-01 7.70E-01
AS205 1.18E+00 7.66E-01 0.393627955
8+3 9.94E-01 5.19E-0I
8203 1.67E+00 1.75E+03 1.76E+03 0.856898029
BA+2 3.09E+00 7.91E-0I

BAO 8.81E-0t 3.45E+00 0.796582775
BE+2 7.61E-03 8.19E-02
BEO 2.27E-01 2.16E-02 0.086886565
BI+3 1.96E+02 6.76E+01
81203 732E+01 2.19E+02 0.74439157
C14 4.53E-04 7.43E-04
CA+2 1.33E+02 1.67E+01
CANCRINITE 2.70E+03

CAO 3.87E+04 3.87E+04 1.89E+02
CD+2 7.93E+00 2.09E+00
CDO 2.38E+00 9.06E+00 0.791958042
CE+3 2.35E+02 2.37E+00

CE203 2.79E+00 2.76E+02 0.989992467
CL- 3.49E+00 3.11E+02
CL2

CO
C02
C03-2 2.25E+02 3.37E+03
CR+3 1.32E+02

CR203 2.11E+02 5.79E+01 0.215321681
CR(OH)4- 1.19E+02
CS+ 9.25E-02 8.19E-01
CS20 6.83E-03 9.58E-01 0.992921033
CU+2 7.46E-01 1.77E-01
CUO 2.21E-01 9.34E-01 0.808658009
CUSO4

F. 5.97E+01 1.12E+03

F2
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^4/ ^j- 3d Yro

%

^

FE+3 7.63E+02 I.44E+O1 i I I I
FE203 2.06E+01 1.21E+03

i

0.983260198
H2
H20 5.07E+05 ^

H2S
HG
HG+2 9.00E-03 9.49E-01
I- 2.02E+01 5.46E+02
12
K+ 2.10E+01 2.19E-01
K20 2.65E-01 2.53E+01 0.989634266
KEROSENE
LA+3 2.10E+01 2.19E-0I
LA203 2.58E-01 2.46E+01 0.989621048
Ll+ 2.46E-02 5.77E-03

2.120 1.24E-02 5.00E+02 5.03E+02 0.995883681
MG+2

MGO
MNO2

I.IOE+01

2.09E+02

9.65E-01

2.17E+01
1.60E+00
2.16E+01

1.88E+01
2.09E+02

0.921568627
0.90633131

MO+6

M003
N2

B.OIE-01 4.87E+00
719E+00 1.22E+00 0.143360752

NA+ 7.77E+02 6.51E+04
NA20 9.68E+06 3.14E+03 0.031418851
NH3

N1+3 6.57E+00 4.07E+00

NI2FECN6
N1203

5.00E+02
5.72E+00 9.27E+00 0.618412275

NIO 1.50E-02 2.27E+02 0.999933925
NO
N02
N02- 7.38E+01 9.54E+03

N03- 1.03E+03 I.06E+05
NP+4 1.32E-01 1.46E-02
NP02 1.66E-02 1.50E-01 0.9003 60144
02
OH- 5.OOE+03 6.44E+03
PB+4

PBO2
P04-3

P205
P205.?4W

3.28E+00

2.39E+03

5.21E-01

1.96E+00

2.58E+03
2.26E+00

3.09E+03

3.79E+00

6.22E+02

0.626746281

0.167564655

PU+4 4.27E-0! 2.88E-02
PU02 3.26E-02 4.84E-01 0.936995M
S
S[+4 7.90E+01 5.65E+00
S102 2.29E+05 2.29E+05 1.13E+04 1.25E+04 I
S02
S04-2 3.97E+01 2.01E+03
SR+2 3.64E+0I 3.75E-01
SRO 4.00E-01 419E+01 0.990762125
TCO'_
TC04- 5.68E-01 2.52E+00
TC207 2.39E+00 5.45E-01 0.185689949
TOC 1.16E+02 1.42E+03
U02+2 138E+03 8.52E+01
U03 9.02E+01 1.67E+03 0.948755823
V+5 1.88E-01 6.20E-02
V205 1.1IE-01 3.35E-01 0.751121076
W+6 7.47E-0I

W02 2.91E-05 4.41E-01 0.999934018
W03 9.40E-01 2.06E-03 0.002186697
ZN+2 9.4$E-01 339E+00
ZNO 4.46E+00 1.19E+00 0.210619469
ZR+4 2.77E+02 4.48E-01
ZR02 6.49E-01 6.50E+02 0.999060304
ZR02:2H2 4.09E+02 2.15E+01

WH.Da+Pa ao B<is:

Mass LAW waste oxida 106544.7302
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^a/ _ 7 - 3v -pC

LAW waste loading (w'aste oxide) I I 28% I
LAW waste loading (sodium oxide) ' - I 25% ; (

Mass HLW weste oxides 7.26E+03 1
HLW waste loading (waste oxides)

HLW WOL(-Na20.-Si02) 29% I
HLW WOL (all tank watte) 46%

HLW

20 wt % waste odde loadne

Blending factor 1 1.2 1.5 2 3.5

Mass of glass required for 23.000 can lg^ 1.2 Blend . MT / 3I086.19769 37303.437 46629.2965 62172.3954 108801.6919

additionalfritrequircd(equalsincreasedgtass)MTT 3.99E+03 1.22Et04 2.ISE+04 3.71E+04 8.37E+04

total4it required. MT 1.96E+04 2.SSE+04 3.51E+04 5.07E+04 9.73E+04

WOL(•Na2O.-Si02) j 23% 19% 16% 12% 7%

WOL(withalltankwastes) 37% 31% 25% 18% ll%

glass density (MT/ni3) 2.63!

cullet pacRing fraction 0.71(LAW only)

Wastevolume(m^3) i 1.42E+04 1.77E+04 2.36E+04 4.I4E+04

Canuter Volume (m^3) 1.17,

NwMerofCanisten(2x) I.01E+04 1.21E+04 1.52E+04 2.02E+04 3.$4E+04

Nu. of Canisters /HMPC 4

Number of HMPCs 3.03E+03 3.79E+03 5.05E+03 8.83E+03

Number of trips ® 10 HMPCs /trip 3 253 303 379 505 884

Glass fonnelatiore I

(ref Ext. Sep Data Pkg.) : accepunra nngc 1 1.2 1.5 2 3.5

SiO2 42to57.t S 56.21% 60.69% 65.18% 69.66% 75.42%
B203 i5to20w4 8.14% 8.93% 9.72% 10.51% 11.52%

Na2O ;5to20.ri 10.10% 8.42% 6.73% 5.05% 2.89%

Li20 :I to7.r S 2.33%1 2.55% 2.78% 3.00% 3.29%
Fe2O3 : 2 to 15 wt 3.89%1 0.00%I 0.00% 0.00% 0.00%

CaO I<or- I1) .1 S 0.619e 0.51%1 0.41% 0.30% 0.17%
MgO I< or - g.rt c 0.06% 0.05%1 0.04% 0.03% 0.02%
A1203 < or - 15.t S 5.57%! 4.64%- 3.71% 2.78% 1.59%

ZrO2 < or - 11 ., t 2.22%1 I.85%1 1.48% 1.11% 0.63%

Cr2O3 1 <or-03.1 t 0.19% 0.16% 0.12% 0.09% 0.05%
P205 I< or - 3 .r [ 2.009e 1.67% 1.33% 1.00% 0.57%

S03 I<or -OSn S

Hr W Facilitv Sinne

Schedule 114 yrs

Capacity MT/day

Overallefficiency.% i 30% 37%! 46% 61% 106%
Retryiredcapacity MT/day(assvnurt14fnoqs.e0%OE) t0.14I /12.17; 15.21 20.28 35.49

Required operating duration yrs (aaaaning 20 bR'/dav. 609o OE) ,/8.52 10.65 14.19 24.84

15 we % Matte oxide loading

Mau of glatt required to ach ieve 15 S w^..luq MT 4.84E+04 6.05E+04 7.26E+04 9.68E+04 1.69E+05

Volume(m'3) 1.84E+04. 2.30E+041 2.76E+04 3,68E+04 6.44E+04

Number of Canisters (Ix) i t.57E+04 1.97E+04 2.36E+04 3.15E+04 5.50E+04

-_ -40xr%v,asteuxid<IoadinK
Mauofglassrequircdtoacnic.ea)ekvsm ,; seT ' 1.81E+041 2.27E+04; 2.72E+04 3.63E+04 6.35E+04

Volume(rt3) 6.90E+03; 8.62E+03, 1.03E+041 1.38E+04 2.41E+04

NumberofCamsters(Ix) 5.90E+03i 7.37E+03! 8.85E+03 1.I8E+04 2.06E+04

L^.^^.r
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II
15 t.t. tb roai un uda Iuaain ' I 1

Blending factor 1 1.25 1.5 2 3.5

Mass of glass required to achieve 15% wo loading, MT • 6.45E+05 8.07E+05 9.68E+05 1.29E+06 2.26E+06

additional frit required (equals increaced glass) MT 3.64E+05 5.26E+05 6.87E+05 1.0IE+06 1.98E+06

total frit required. MT 6.45E+0J 8.07E+05 9.68E+05 1.29E+06 2.26E+06

glass density (MT/m3) 2.63

cullet packing fraction 0.7

Wastevolume(m3) 3.51&F05 4.38E+05 5.26E+05 7.01E+05 1.23E+06

Numlxr of 5300 m3 vaults •/ 66 83 99 132 231

LAW facility sizing

Schedule. years 14

Capacity MT/day 200

Overallefficiency, % 63% 79% 95% 126% 221%
Required capacity MT/day (assuming 14 yn ops. 60% OE) 263.10 315.72 420.96 736.68

Required operating duration yrs (assuming 200 MT/day. 60% OE) ^ 14.73 18.42 22.10 29.47 51.57

10 we. % sadtum odde londin¢

Blending faetor I 1.25 2 3.5
Mass of glass required to achieve 10 968000 1210000 1936000 3388000

Waste volume, m3 525801.195 657751.4938 1051602.39 1840304.183
Number of 5,300 m3 vaults 99 124 198 347

25 wt. % sodium odde loadinv

Blending 6uor 1 1.25 2 3.5
Mau of glass required to achive 25 wc % Na2O 387200 484000 774400 1355200

Waste Volume 210320.478 262900.5975 420640.956 736121.673
Number of 5,300 ni3 vaults 40 50 79 139

\
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Assumptionsc._ I

iII.W glass waste oxide loading basis to be - 20 wt% waste oxides (excluding Na2O and SiO2) following a 1.2 blending factor ^
sing the WHC engineering data package material balance calculate the waste oxide loading

A adjust tnass of the glass produced to achieve a 20 wt 9o waste oxide loading

not counting the S102 or the Na2O

Input Stream LAW HLW

i

HLW fraction
STREAM 1 407 437 1314 1344
solids liquids FRIT GLASS FRPI' GLASS

Volume kilo-liters 5.84E+05
Specific Gravity 1.21E+00
Cs and Ba, (MCi) 7.60E+00 6.72E+01 6.86E-02 7.46E+01 0.997326203
Sr and Y. (MCi) 1.37E+02 1.41E+00 1.40E-02 1. 37E+02 0.989812875
To. (MCi) 5.89E-03 2.61E-02 L53E-04 .17E-023 0.990934667
Am, (MCi)

Np, (MCi)
Pu-239, (MCi)
Pu-240, (MCi)
Pu-241,(MC)
Total TRU, (MCi) 1-92E-01 1.52E-02 1.20E-03 2.06E-01 0.994208494
Total MCi 1.45E+02 6.87E+01 8.39E-02 2.12E+02 0.992044923
Total Mass Flow (MT) 2.37E+04 7.06E+05 2.65E+05 3.86E+05 8.73E+02 132E+03
Total Cr, (MT)
Total Na, (MT)
Total Si, (MI)
Toral P, (MI)
Total N02-, (MT)
Toul N03-. (bTT)
AG+ I.38E+00 3.28E-01
1020 4.07E-01 1-43E+00

,3 237E+03
.03 1.16E+04 1.93E+04 1.94E+02

AL(OH)4- 4,83E+03
AM+3 2.77E-02 2.51E-03
AM203 3.4IE-05 3.32E-02

APM- 3.44E-03
AS+S 498E-01 7.70E-01
AS205 0.33E-01 1.51E+00
8+3 9.94E-01 5.19E-01
B203 4.82E+00 112E+02 1.22E+02
BA+2 3.09E+00 7.91E-01
BAO 8.76E-01 3.46E+00
8E+2 7.61E-03 819E-02

BEO 5-53E-02 1.93E-01
B1+3 I96E+02 6.76E+01
51203 2.90E+02 3.45E+00
C14 4.53E-04 7A3E-04
CA+2 1.33E+02 1.67E+01

CANCRIINTrE 2.70E+03

CAO 3.84E+04 3.86E+04 2-34E+00
CD+2 7.93E+00 2.09E+00
CDO L13E+01 I.26E-01
CE+3 2.35E+02 237E+00
CE203 2.75E+02 3.40E+00
CL- 3.49E+00 3.11E+02
CL'

CO
C02
C03-2 215E+02 3.37E+03
rR+3 1.32E+02

13 2.67E+02 138E+00
JH}t- I.19E+02

/

C
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C

CS+ 9.25E-02 8.19E-01 j I I i
-''O 8.85E-04 9.64E-01 1 I

+2 7.46E-01 1.77E-01

-VO 2.57E-0I ! 8.99E-01 1
CUS04 j
F- 5.97E+01 I.12E+03
F2 I
FE+3 7.63E+02 1 1.44E+01
FE203 3.74E+03 4.24E+01
H2
1120 5.07E+05 2.11E-04 1.IOE+00
H2S

HG
HG+2 9.00E-03 9.49E-01
HGO 2.07E+00
I- 2.02E+01 5.46E+02
12
K+ 2.10E+01 2.19E-01
K20 2.55E+01 2.34E-02
KEROSENE
LA+3 2.10E+01 2.I9E-0I
LA203 2.46E+01 3.04E-01
ld+ 2.46E-02 5.77E-031
1.120 I I 6.53E-02 1.32E+01 1.32E+01
MG+2 1.10E+01' 9.6511-011

MGO 1.96E+01 2.20E-01
MN02 2.09E+02! 217E+01i 2.31E+02 1.08E-01
MO+6 8.01E-01' 187E.0W
M003 1.03E+01 9.24E-02
N2
NA+ 3.2IE+03 62eE-03
'`1A20 9.65E+04 2.40E+01 6.59E+01

.+3 6.57E+00 407E-00
NI2FECN6 5.00E+02

N1203 2.62E+02 2.82E+00
N30 I.06E-03 1.20E+00
NO
N02
N02- 7.38E+01 4 S+E -03

N03- I 1.03E+03 I OnE •05
NP+4 I.32E-0I I ^E^12 i

NP02 6.52E-03 1.66E-03
02
OH- 6.80E+03 4t.tE-03 j I
PB+4 3.28E+00 I 96E-00+

PBO2 1.35E+00! 4.71E+00
P04-3 2.39E+0325xE•03

P205 " ^ I 3.68E+03 3.96E+01
P205:24W 5.2IE-01:

PU+4 4.27E-01; 2 9eE-02i
PU02 ^ 5.42E-03 5-1 IE-0I
S
SI+4 7.90E+01: 5 6SE-00

5102 2.15E+05 2.16E+05 7.13E+02 7.52E+02
S02
S03 6.22E+03 1.92E-03
S04-2 3.97E+01 01E-03
SR+2 3.64E•01. 375E-01

SRO i 4.41E-03i 4.33E+01
TC02
TC04- I 5.68E-0I lU

1 07 1.41E-02 2.92E+00
J2 3.16E-02 3.51E-04
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Extensive Separadons

^

T0C 1.16E+02 1 1L42E+03 I ^ I I
"72+2 1.58E+03 8.52E+01

i

I
3 2.77E+00

.s08 I.08E+00 1.15E-02
V+5 1.88E-01 6.20E-02
V205 9.92E-02 3.47E-01
W+6 7.47E-0t

W02 1.09E-06 2.26E-04
W03 2.10E-01 7.33E-01
ZN+2 9.45E-01 3.59E+00
ZNO 3.17E+01 4.31E-01
ZR+4 2.77E+02 4.48E-01
ZRO2 6.99E+02 8.55E+00
ZR02:2H2 4.09E+02 2.15E+01

Mass LAW waste oxides 121198.787
LAW waste loading (waste oxides) 31%
LAW waste loading (sodium oxide) 25%
Mass FII.W waste oxides 3.42E+02
HLW waste loading(-Na,-Si) 26%
HLW WOL (all tank waste) 34%

HLW

20 wt. % rctte odde loadine

Blending factor 1 1.2 1.5 2 3.5

Mass of glass required to achieve 20% wo Ioading, biT 71462.562899 755.075479 2193.844349 2925.1258 5118.970148

additional frit required (equals increased glass) MT 1.43E+02 4.35E+02 8.74E+02 1.61E+03 3.80E+03

total frit required. MT ^1A2E+03 ,/1.31E-F03 1.75E+03 2.48E+03 4.67E+03

WOL(-Na,-Si) 23% 19% 16% 12% 7%

L (all tank waste)WO 31% 25% 20% 15% 9%

zs density (MT/m"3) 2.63

cullet packing fncdon 0.7 (LAW only)

Waste volume (m3) 5.56E+02 6.67E+02 8.34E+02 I.IIE+03 1.95E+03

Canister Volume (m'3) 1.17

Number of Canisters (2x) 4.75E+02 5.70E+02 7.13E+02 9.51E+02 1.66E+03

No. of Canisters /FA1PC 4

Number of FASPCs 1.19E+02 1.43E+02 1.78E+02 2.38E+02 4.16E+02

Number of trips ® lOIibffCs /trip 12 3 14 18 24 42

Glass fortnulation:

(ref Ext. Sep Data Ptg.) acceptable range I 1.25 1.5 2 3.5

SiO2 42 to 57 wt % 59.38% 63.09% 66.81% 70.52% 75.30%
B203 5to20wt% 9.71% 10.42% 11:14% 11.85% 12.77%
Na2O 5 to 20 WE % 4.77% 4.44% 4.10% 3.76% 3.33%
Li20 1 to 7 wt % 1.05% 1.12% 1.20% 1.27% 1.37%
Fe203 2 to 15 wt 90 2.90% 0.00% 0.00% 0.00% 0.00%
CaO < or= IO wt % 0.16% 0.13% 0.11% 0.08% 0.05%
MgO <or - 8wt% 0.02% 0.01% 0.01% 0.01% 0.00%
A1203 < or - 15 wt % 13.26% 11.05% 8.84% 6.63% 3.79%
ZrO2 < or - 13 wt % 0.58% 0.49% 0.39% 0.29% 0.17%
Cr203 < or = 0.5 wt % 0.09% 0.08% 0.06% 0.05% 0.03%
P205 < or - 3 wt % 2.71% 2.26% 1.81.% 1.35% 0.77%
S03 < or = 0.5 wt % 0.00% 0.00% 0.00% 0.00% 0.00%

TtLW Facility Sizinz

edule 14 yr5

lacity MT/day I
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Extensive Separations /I
2
J

4,Quu -2- 3v-4&/

•erall efficiency, 9 ' 299 34% 439 57S I 1009 i
,uued capacity h1T/day (assuming 14 yrs ops, 60% OE) 0.48 ^ 0.57 0.72 0.95 1 1.67 1

.:quired operating duration yrs (assuming 1 MT/day. 60% OE) ^ 8.01 10.02 13.36 1 23.37

Li we % waste oxide loading

Mass of glass required to achieve 15% wo loading MT 2.28E+03 2.85E+03 3.42E+03 4.55E+03 7.97E+03
Volume(m3) 8.66E+02 1.08E+03 1.30E+03 1.73E+03 1 3.03E+03
NumberofCanisters(Ix) 7.40E+02 9.25E+02 1.11E+03 1.48E+03 1 2.59E+03

40 we % waste oxide loading
Mass of glass required to achieve 40% wo loading MT 8.54E+02 I.07E+03 1.28E+03 1.71E+03 2.99E+03
Volume (m"3) 3.25E+02 4.06E+02 4.87E+02 6.49E+02 1.14E+03
Number of Canisters (lx) 2.77E+02 3.47E+02 4.16E+02 5.55E+02 9.71E+02

LAA

15 we. % sodium oxide loadinn

Blending factor 1 1.25 1.5 2 3.5
Mass of glass required to achieve 15% wo loading. MT '6.43E+05 8.04E+05 9.65E+05 1.29E+06 2.25E+06
additional frit required (equals increased glass) MT 2.57E+05 4.I8E+05 5.79E+05 9.01E+05 1.87E+06
[otal frit required, MT 5.22&F05 6.83E+05 8.44E+05 1.17E+06 2.13E+06

glass density (MT/m3) 2.63

cullet packing fraction 0.7

Waste volume (m3) 3.49E+05 4.37E+05 5.24E+05 6.99E+05 1.22E+06

mber of 5300 m3 vaults 66 83 99 132 231

LAW facility sizing

Schedule, years 19
Capacity MT/day 200

Overall efficiency. 9, 46% 58% 70% 93% 1629
Required capacity MT/day (assuming 19 yrs ops, 60% OE) 154.61 193.26 231.92 309.22 541.14
Required operating duration yrs (assuming 200 MT/day , 60% OE) 14.69 18.36 22.03 29.38 51.41

10 we. % sodium oxide loadine

Blending factor 1 1.25 1.5 2 3.5
Mass of glass required to achieve 10 9.65E+05 I.21E+06 1.45E+06 1.93E+06 3.38E+06

i

Waste volume. m'3 I 5.24E+05 6.55E+05 7.86E+05 I.OSE+06 I.83E+06
Number of 5.300 m3 vaulcs 99 124 148 198 346

25 we. 9e sodium oxide loadine

Blending factor 1 1.25 1.5 2 3.5
Mass of glass required to achive 25 vn % Na2O 3.86E+05 4.83E+05 5.79E+03 7.72E+05 1.35E+06

Waste Volume 2.10E+05 2.62E+05 3.15E+05 4.19E+05 7.34E+05
Number af 3,300 m'3 vaulrs 40 49 59 79 138
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Z
Ex Sia-In Sia Comb

^-30 -Y&

\

^^^ I I I i I
1. HLW glav wum oxide loading basis to be-'-0 wtR wute oxides with a 1.2 blending fzcwr (exeluling Na?O and Si02)

2. Using the WHC engineering dva package mazcrial balance eJculaR the wsste oxide iwding i i

and adjmt mass of the glass produ¢d to aoM<r<a 20 wt f waste oxide loading

xrc7.3. LAW glan wdium oxide loading basis is to be 15

InputStreun LAW HLW HLWfrxtion

STREAM I eoeverted to 407 437 314 31'

oxides FRIT GLASS FRIT GLASS

Voiume Itilalem

Spetile Gravity i

CtandBa,(MCO 6.66E+01 9.78E+00 5.68E+011 0.85311

Sr and Y. (MCi) 8.29E+01 5.26E+00 7.76E+011 0.9365
To. (MCi) 2.94E-02 2.39E-02 5.46E-031 0.18179063
Am.(MC) 7.98E-02 6.61E-03 7.32E-021 0.91714836

Np.(MC) 1.38E-04 1.38E45 1.24E-041 0.9001938
Pu-239. (MC) 1.66E-04 1.05E-05 1.55E-04 0.93667046

Po-240. (MC) 4.08E-07 2.52E-04 3.83E-03. 0.93815357
Pu-241,(MC) 4.67E-02: 9.23E-04 4.58E-021 0.98023504

T0taITRU,(MC) 1.48E-011 j 8.51E-03 1.39E-011 0.94250707

Tonl MCi 1.50E+08. I 2.08E+06 1.48E+081 0.98614832
Tonl Mau Flow (MT) 7 28E+05 1.17E+03
ToclCr,(Mn 0.21568627
TotxlNa.(M'q I 0.03143127

Toral Si, (MT)

ToW P. (Mf) 0.1676942

Total N02-. (MT) _

Toml N03-. (MT)

AG+ 0.5033*

A020 14:E01: 1.04E-01 4.37E-01i 0.80786026

AL+3 1681 aan .

AL203 • t1E-03 1 5+E+04j 2.04E+04 1.39E+03i 0.21815889
AL(OH)4- SMdvt- _

_._._._ I
AM+3 i

AM203 1 ! 0.91701744

AS+1 102.u

A5205 1 uE.au ! 9.56E41

^

6.21E-0 I 0.39362795

3+3 06+e5 _

8203 I 2dE •0o' I 2.99E-01

-^-- -

1.51E+03 1.51E+03 0.81689803
BA+2 1 I/N

BAO ! I L•E•00 _ 2.68E-01 1.05E+00 0.79658278

0E+2 131 go1'

BEO 1rE.42. 3.35E+02 3.18E+011 0.08688656
Bt+3 2.:In< ! !

81203 1.84E+00 0.74439157

C14

CA+2 s.2oEe I
CANCRINITE I

CAO ! g11E•01' 412E+04 4.52E+03 7.85E+01 0.9018

CD+2 I 5

COO •rE-N ( 1.34E+00 5.12E+001 0.79195804

CE+3 i 1531o2e

CE203 ' 1^E•2 1.80E+00 1.78E+021 0.98999247

C4 760 921e-_

CL2 I

CO

C02

C03-2 --+a :fa

CR+3 xa 3n - !

CR203 •UE-UI 7.56E+011 i 2.07E+011 0.21532168

CR(OH)4 IJ: aw.

CS+
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Ex Situ-In Situ Comb

40w - `? -3 0 -f^e'

cs'-O

i

^ I ^ ^ I O.00E+00; 0.9929?103 1
CU+2 0.a759 1 i I_ I
CUO 5.96E-01 1.I4E-0I 1 I 4.82E-0I I 1 0.80865801 l

CUSO< 1
F 739.1503 1

F

FE+3 509.9566 1

FE203 7.29E+02 1.22E+01 7.17E+02 0.9832602

H2

H20

H2.4

FIG

HG+2 0.7111

1-

f2

K+ 353.4002

K20 4.21E+02 4.37E+00 4.17E+02 0.98963427
KEROSENE

LA+3 3.1199

LA203 3.66E+00 3.80E-02 3.62E+00 0.98962105

LI+ 0.0243

L120 5.2IE-02 2.14E-04 4.31E+02 4.31E+02 0.99588368

MG+2 1.173

MGO 8.92E-01 7.00E02 8.22E-01 0.92156863
MNO2 105.73 1.67E+02 1.57E+01 1.52E+02 0.90633131

MO+6 5.0I99

84003 7.53E+00 6.45E+00 1.08E+001 0.14136075

N2

NA+ <5382.I6

NA20 6.12E+04 5.92E+04 1.92E+03 0.03131885

NH3

N1+3 137.5038

NI2FECN6 223.597

N1203 2.50E+02 9.54E+01 1.55E+02 0.61831237

NIO 0.99993393
NO

N02

NO2- 6495.I08

NO3. 71426.9

NP+4

NP02 0.90036014

02

OH. 5131.203
P8+4 3.0014

2802 3.47E+00 1.29E+00 2.17E+00 0.62644628

POL3 2824.588

2205 2.11E+03 1.76E+03 3.54E+02 0.16756466

P205:24W

PU+4

PU02 0.93689508

S

51+4

5I02 890.9147 7.03E+02 2.67E+05 2.67E+05 9.72E+03 1.04E+03

S02

SOa2 1597.07

SR+2 31.928

SRO 3.71E+01 3.49E-01 3.74E+01 0.99076'-I2

TCO2

TCOL

TC207 0.18565995

TOC 931.291

U02+2 1.5866

U03 1.50E+00 7.70E02 1.43E+00 0.94875582

V+5 0.0694
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Ex Siw-In Silu Comb ^L(^T
4

-
z
3

J^,^9cr/ ^-}o -46

(r'

^

@05 1 1.21E-01 1 I i 1 0.75112108 ;

W+6 11.328 j

W0'- 0.99993401

W03 1.43E+01 1.<3E+01 3.12E02! 1 0.0021867 1

ZN+2 2.9658

Z140 3.69E+00 2.91E+00 7.77E-0II 0.21061947

ZR+4 16.2216

ZR02 2.19E+01 2.06E-02 2.19E+01! 0.9990603

ZR02:2H2 I

IWasmOx)derTotil(MT) 6.66E+04 6.20E+03

Wasrc Oxida Lev Na & Si 3.57E+031

NLW

I
20.e. R watte oxide I0adin0

Blen6in8facwr I 1.2 1.5 2 3.51

Mauofglass requircd ^ 15408.95686 0 8490.7482 23113.3353 30817.9137 53931.3391

g)aaformearequirW MT 9.21E+03 1.23E+04 1.69E+04 2.46E+04 4.T)E+041

WOL(-Na20,-Si02) 23% 15% 12A 7%!

W0L(withallunkwssta) 40A /34% 27A 20% IIAj

Glus formm Requited

0203(MT) 1.19E+03 1.58E+03 2.18E+03 3.17E+03 6.14E+031

U'-O(.%m 3.39E+02 4.52E+02 6.22E+0? 9.06E+01 1.76E+03j

SiO.IMT 7.65E+03 1.02E+04 1.41E+04 2.05E+04 3.97E+04i

glaudemiry(Att/m'3) 2.63

eullet psking ffaOtfon 0.7 (LAW oNy) j

Wut<volume(tn'3) s.86E+83 V7.03E+03 8.79E+03 1.17E+04 2.05E+04I

Caniuar Volume (m-31 1.17

NumtrcrofCanumrsCO 5.01E+03 v6.01E+03 7.$1E+03 1.00E+01 1.75E+04

Vu. olcanwcn tIMpC a I

^umer. uf HSIPCs 1.25E+03 V1.50E+03 1.88E+03 2.50E+03 1.38E+03I

Number et n" ® 10 HMPCs /vip 125 150 188 250 4381

HI^

ScM1MUie la yrs

Czpx,ry MT/day 7

O.eNleffinenty.A 26A 34A 37A 69A tl3Ai

Page 3



Ex Siw-In Siw Comb

Required capacity MT/day (>uumin8 14 yn aq. 60S OE) 3.00 4.01 5.52 I 8.03 15.57

Required opmdng duntien yn (utumin8 8 MI'/dry. 60f OE) 5.26 - - 7.02 9.65 14.05 27.24

LAE

ISxe.R^^y„axidtoadine

Blending ficmr I 1.25 1.5 2 3.5

Mssfof Slautequire4macbievel5%wolmdinB.MI' k^3.95E+05 4.94E+05 5.92E+05 7.90E+05 1.38E+06

mol frie lmu'ved. Mr 6.27E+05 5.26E+05 7.23E+05 1.32E+06

cllu f9mets
A1203 i 1.54E+04 2.01E+04 2.47E+04 3.40E+04 6.18E+04

CaO 4-52E+04 5.88E+04 7.24E+04 9.96E+04 1.81E+05

SiO2 2.68E+05 3.45E+05 4.29E+05 5.89E+05 1.07E+06

Slau demiry (MT/m-3) 2.3

alla parYiny trsliun 07.

Warcvolume(m 3) 2.I5E+05 2.68E+05 312E+05 4.29E+05 7.51E+05 0.00E+00

I

Numberof5300m Swulu 40 5I 61 81 142

IAWfatuirytizine

saiedvle. yars 1. -

bpeiry Mf/day lq •

Ovaallefficienry.S I 39; 48A 58% 77% 1355

Requiedupxir/MT'6y(sswmm81ar..4.e9tOE) I2$.82^ 161.03 193.23 257.64 450.88

R<quvedoperumYdmvnn yn(auummf 1u+rtrr.ms0E1 15.03 I8.79 22.54 30.06 52.60

10 wt. x mdimn oaiAe (uaAl^e

Bkodin hcmr ' I 1.25I 2 3.5

MatofB(+, rtWiredmaMic.c10 I S9.454,S411 740568.176i 1184909.08 2073590.89

Wamvo0ume.m7 1 ; 1 321811.2662 402263.0828 643622.532 1126339.43

Numbeea15.300m3•+u1n 1 61 76 121 213

2 wt.Lc.nt.moddebM'•.

Bkodioyfaemr • I. 1.25 2 3.5

Maaofet.. le9uuedmrnne35.^1 M..`O DMdt.B(6+ 29i^2'/.2706 s73963.63J 829636.358

Waue Volume 1.e724.5065 160905.6331, i 257449.013 450535.7 73

Numhrof5.300m 3•aule 24i >t)i 49 85
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Phased 10PIemeIIGDOLL

/

/..

^

Awmm6am: I
I. PEUN Implmcmuoe Sayanriau ud Tiew^em u timilu to bmmNiae Ss9u^tiam _

uaptheupu^tlomforSr.TC.oodTRUdwacueukenfiamEUemiv<Sc9vulom ^

2. HLW tl+u wum oiMe Iotlue 6uu to be -20 wtf. warc oaWes ^ ^

ou comun{ the Na2O or Si02 in the waa ft<d mem (ollwio8 a 1.2 NmJ fxta

3. UfieB the WHC m8ivuiy ava PtctW murvt bYaea eabilue tLC waue usi6e IoMUe

u6 oduu mve oBtAe eluf PmlucN ro ocEicrc o 20 wt % wvue oaWe Ica6iv8

4. LAW 81au faGium oxke botlini 8++i. is 0 be IS wtS

Io9utStnom LAW HLW

STREA.N I M1 437 314 3a4

wlidt liyvib FIUf GLASS FRIT GLAS9 NLW

Volvme tilo.litas ftxtian

SpxifkGtavny

Csu6BaMCU 5.38E+00 6.28E+0I 1A0E+0I 5.81E+01 0.85311

Sr mE T. NO I.OSE+02 2.I0E+00 6.80E+00 1.00E+02 0.9365

e.(MCI) 5.89E03 2.6IEOt 3.20E01 3.I7E-02 0.99

Am,(MCD 9.5IE02 8.61E-07 I.04E-03 I.03E-0I 0.99

N9.(MCi) 9.29E41 1.03E-05 1.03E-06 1.02E-05 0.99

W239.(MCI) 2.47BU2 I.67EL3 2.6CEM 2.61E-02 0.9Y

Pu•240.(MC) 6.28E03 4.14EOi 6.69EM 6.63E43 0.99

Pu•24I,(MCO 7.34E-02 1.49E43 7.49E-0a 7.4IE02 0.99

TotilTRU.(MCp 2.00E41 1.22E-02 2.12E03 2.I0E-0I

Taa1MC1 I.IIE+02 6.49E+01 I.76E+00 I.74E+02 0.99

Toe1MwFWw(MS) I.94E+0i 1.IOE+05 2.8IE+05 3.87E+05 1.36E+01 2.SIE+Oi

ONCr.(Mi) 1.32E+02 5.15E+01 t.ME+et 3.96E+01

TaralNa.(MI) I.2tE+03 651E+04 1.18E+0a 2.33E+03

Tou1Si.(.4T) 5.246+02 5.65E+00 1.01E+03 1.01E+03 5.29E+03 3.83E+03

ToolP.(MT) 7.80E+02 8.42E+02 1.35E+03 2.nE+02

Tocl N02•, (M3) 7.38E+01 9!<E+Ol

Tonl N03., (Mf) L03E+03 I.06E+OS

AG+ 1.38E+00 3.28E01

AG20 3.52E4I 1.48E+00

AL+3 2.3TE+03

AL203 2.32E+04 1.94E+04 I.13E+03

AL(OHµ 4.83E+03

AM+3 2.nE-02 2JIE-03

AM203 2.16E-03 3.05E-02

AS+S 4.98EOI 7.'10E01

AS205 I.18E+00 7.66E-01

B+3 9.94E-0I 5.19E01

8203 1.67E+00 2.75E+03 1.16E+03

BA+2 3.09E+00 7.91E41

BAO 8.81E-01 3.45E+00

8E+2 7.61E03 8.I9E-02

BEO 2YlEdl 2.I6EJY1

E1+3 1.96E+05 6.76E+01

BD03 792E+01 2.19E+02

C14 433EJ1t 2.43E-14

CA+2 - 1.33E+02 1.61E+01

CANCEWRE 2.70E+03

CAO 3.DSE+0/ 3.8TE+03 I.89E+02

CD+2 7.93E+00 2.09E+00

CDO 2.38E+00 9.06E+00

CE+3 I3lE+03 2JlE+00

CE203 2.]9E+00 2.76E+02

CL. 3.49E+00 3.I1E+02

CLS

CO

C02

C03•2 2.25E+02 3.33E+03

CR+3 1.32E+02

CR203 2.IIE+02 5.19E+0I

CR(OF)t• I.19E+02

CS+ 9.25E02 8.19E4I

C520 6.83E-03 9.58E-0t

CU+2 7.46E01 I.nE41

CUO 2.2IE-0I 9.3aE4I

CUS04

F• 5.93E+01 1.12E+03

PS
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Phasscd Implememauou

-eC

^

EE+3 I 2d3E+02 I 1.43E+01 1

6T303 2.06E+01 1.21E+03
H2

H20

H2S

HG
HG+2 9AOE-03 9.49E41

1- 2.02E+0I 5.46E+02

R

K+ 2.10E+01 2.19E-01

no 2.65E01 2.53E+01
KEROSENE

LA+3 2.I0E+0I 2.I9E01

IA203 2.58E41 2.46E+01
U+ 2.46E01 S.T/E-03

I.20 1.24E42 5.00E+02 5.03E+02
MG+2 I.I0E+0I 9.65E-01

MGO 1.60E+00 I.88E+01
MN02 2.09E+02 2.37E+01 2.I6E+01 2.09E+02
M0+6 8.01E-01 4.87E+00

M003 7.29E+00 I.21E+00
N2

NA+ 7.T2E+02 6JIE+01

NA2O 9.68E+01 3.11E+03
NH3

N1+3 6.59E+W 4A1E+W

NI2FECN6 5.00E+02

NI203 S.RE+00 9.21E+00
NIO I.50E-02 2.21E+01
NO

N02

VOY 7.38E+01 9.54E+03

N03- 1.03E+03 L06E+05

uP.4 1.32E41 1.46E-02

YP02 I.66E-02 1.50E-01
02

OR. f.00E+03 6.44E+03

PB+4 3.28E+00 1.96E+00

P802 2.266+00 3.79E+00
1,0I-3 2.39E+03 2.58E+03

P.OS 3.09E+03 6.22E+02
P:p52aW f.21E-0I

PV.a 4.21EUI 2.88E-02

PL'O•

-

3.26E-02 4.84E41
5

SI.s 9.90E+0I l.6fE+00

S102 2.29E+0 2.29E+05 1.13E+04 1.25E+06
502

S0e-2 3.91E+01 2.01E+03

SR+2 3.61E+01 3.75E-01

SRO 4.00E-01 4.29E+01
TCO•

TCO+- 5.66E-01 232E+00

2.94902 2.91E+00
TOC I.16E+02 1.42E+03

I.'0:.2 I.58E+W BStE+01

003 9.02E+01 1.6TE+03
v.5 1.88E01 610Ea2

S':OS I.11E01 3.3fE01
W.6 1.4)E-0I

W02 2.91E-05 4A1E-01

W03 9A0EOl 2.06E-03
ZN+2 9.45E-0I 3.59E+00

ZNO 4A6E+00 1.19E+00

lR•+ 2.1fE+02 4.18E41

1R0: 6.49E-0I 6.90E+02

LiOi 2N: 4A9E+02 2.15E+01

K'HC Dea Pxkare Bss^^

M..e LnW vaue niWC 106542.3696
LAW wua<I^fue (wssa axNcl 28%

UW wule IoMNe ( fadium mtWc) 25%
M. HLW vute a:i6n I 7.26E+03
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Phased Implemeutari0n Y6t.(LCy ^- 2 7

O!^(4eJJ 7-3d -4^

^
{

HLWw„ama^y(ws,ao.ium) 29x

En.W

20 w. 6..ne ntlde b.d^.

9lcndin1 Bcot 1 1.2 1.5 2 3.5

Mauofylassrtyu'vdwychicve13.200(2)Om®1.26keE.MT 3.13E+ 3.7^'+()4 4.69E+O1 6.26E+03 1.106+05

ddiuaail 61t nyuW (ryuYS ircnud ylau) MT 6.20E+03 I1.25E+04 2.ILE+03 3.75E+03 d.NE+04

mlGi[mryirtJ,MT 1.98E+0e 2.61E+04 3.54E+03 f.11E+06 9.l0E+0e

WOL(•Na20.•Si02) 23x 19% ISx 12% 7%

WOL(WeAaEUnkWncm) 37% 31% 24% 18% 10%

ylau d.m0y (MIym7) 2.67

wl4x pactlny 6>a+on 0.7 (IAW only) -

Waa"haoe(m7) 1.19E+Oa 1.43E+04 1.19E+03 2JSE+0/ 4.12E+03

Gn4CtVdume(m7) 1.17

NumbeofCanNUm(Ix) 1.@E+06 .22E+04 1.53E+06 2.03E+03 1.56E+0<

Nau(GnHIsn/HMPC ^

NmabtefHMPCG 2s4E+o3 .OSE+ 03 3.61E+03 5.09E+W 6.90E+01

Nombnu(uipf®10HMPGMri p j 254

^n

y ..v5 381 509 890

f.lm fwmilw:nm

(rtfEV.SepD.mPka.) >ttM+tkr.ee 1 1.2 1.5 2 3.5

S802 4I5057 wt 56.397. 60.95x 65.307. 69.75% 15.61x

E303 Sm20wi 8.17x 8.95x 9.74x 10S2W 11.53%

Na2O 5m10wt 10.035 9.36% 6.69% 5.02x 2.87x

Ii30 Iro]wt 2.Six 2.56% 2.78% . 3.01% 3.30x

Fe203 2m15wt 3.a3x 0.00x 0.00x 0.00x O.OOx

CaO < . - I0 n t 0.60x 0.50x 0.0f. 0.30% 0.I7x

My0 0.06x 0.05x 0.0ix 0.03'F 0.02%

A1203 5.53W 4.61x 3.69% 2.76% 1.6Sx

L02 t1.. t 2.20% Ibtx 1.67x 1.10% 0.63x

G203 <..-05«t 0.1ex 0.15% 0.12% 0.04x 0.05x

p205 1.99x 1.667. 1.32% 0.99x 0.517.

S03 <rc-03..t

HLW Fa96rv Si+ine

PouSIHLW- Ipt+m0 ImWay.6yn.Mtc+E ti.IHLWpn.Nm3(MT) 1314

SeLelult (3ean) ^ ^ 1••

^

opsiry MT^Aay laamvuvt Il yn ia Ot M 6.90 b.N 10.51 14.11 23.93

Required ope3ating duation yn (aswmu3g 10 NTe'ds., 70% OE) Il.u 14.19 In.e6 23.9e a2.36

IS w x..ne a.We w.duy:

Musaftlaumpiroimcci.<ISxvo Wi +.CaE+Ot 6.05E+01 7.26E+03 9.68E+03 1.69E+05

Vdume(m'3) I.UE+O+ 2.30E+0i 2.16E+0t 3.68E+03 6A<E+03

NmebttcfCmums(Iat I 1.5)E+W 1.9)E+0a 2.36E+0c 3.15E+0f lSIE+06

.exWUUmw.te.el.s •

Mauotylmmluuvdmrne.e.0tw Yf I.a]E+0s 2.27E+OS 2.J2E+0s 3.63E+01 6.35E+Os

Vdume(m7)uwlla 6.90E+03 l.63E+03 1.0fE+0s 1.36E+04 2.t1E+0i

NumpaofCaiuu+(I^I S.90E+03 1.37E+03 3.85E+03 1.1tE+0f 2.06E+0c

1A]Y
35 w. s wElnm e.^ee W.di^. 1 \

BlmEiv{ fxta 1 I=S L5 2 3.5

Mauafy4urtyu^Mmres.elSS.u^..re vT ' 6+5E+05 E02E+05 9.6tE+03 1.29E+06 2.26E+06

addieomlhrtmryvatla.6W+uvu^W{i..^^rt ' 3. 526E+05 6.51E+05 I.OIE+06 1.96E+06 {

uxaltri^rtyuiM.MT i6?5E+01l d.01E+05 9.6aE+05 1.29E+06 2.26E+06

{lassdwuy(MT/m'31 r0

pIn[t kln frx^un ^ '
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Phased Implemeotation
5-/-ZJ

" -Z o /

.^ 9 -^Id'^QK^

I ( ' I I I
Wanvulumc(m'3) ^ ' 3AE+05 4.38E+05 5.26E+05 7.OIE+05 i 1.23E+06

I
1

NumW of5XI0m Sv+uln ,i 66 83 99 132 1 231

uW neix.,m..

PWU1lAW.2 PWn0 20mUday.10 YnN.60%o E Phue1lAWPrplud(M7) 8)6o I

SuECdub. rcus 13

hpmiry Mrtdry 200

PEau 2 rAW mol e>paciry ( Eacb IAW Plw wouW have I/2 of mul apxiry)

O+eNlcRkkocy.S 67% 83% 10l% 135% 231Y.

R<quirtdu^ciryMT/day(sswmw¢13ynaq.70%OE) 191.65 2<0.22 288.80 385.9t 6)f.38

Required operating duradon yr3 (as5uming 200 MT/day, 70% OE) 12.46 IS.sI Is.n 25.09 u.03

10 w. ^5 udlum ueMe laaelnl

eleding htor I 2 3.5
M>n ar¢I+n cNUVittd m.chicve 1 0 96E000 1936000 3388000

Wurc vdume. m'3 5258U1.195 1051602.39 18<030<.183

Num6anf5.300m7vwlu 99 198 M1

B4eCiv¢Gnir 1 2 3.5
Mau or¢lae rcyulrel b^c61vc 25 vt % Na20 38T200 '>7ac00 13552e0

WaueVdume 210320.476 420640.956 'l36121.6TJ
Numba or3.300 m'3 vaulu a0 ]9 139
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Combo Low 2/

t̂

^

Assumptions: I I I I

1. HLW glass waste oxide loading basis to be20 wt% waste oxides (excluding Na20 and SiO2)

2. Using the WHC engineering data package tnaterial balance calculate the waste oxide loading

and adjust nus.s of the glass produced to achieve a 20 wt % wasm oxide loading

3. LAW glass sodium oxide loading basu u to be IS wt%

InputSueam Input LAW HLW HLW fraction

STREAM I conve[ted to 407 437 314 344

oxides FRIT GLASS FRIT GLASS

Volumo kilo-liters

Specific Gravity

Cs and Ba, (MCi) 63.774 9.37E+00 5.44E+01 0.85311

Sr and Y. (MCi)

To, (MCi)

Am. (MCi)
N,(MCi)

Pu-239. (MCi)

43.032
0.0274

0.0763

0.0001
0.0076

2.73E+00

2.23E-02
6.32E-03
9.98E-06
4.81E-03

4.03E+01

5.09E-03
7.00E-02

9.00E-05
7.12E-03

0.9365
0.185790632

0.917148362
0.900193798
0.936670459

Pu-240, (MCi)
Pu-241,(MCi)

Total TRU, (MCi)

0.0019
0.0189
0.1053

1.18E-04

3.74804

6.05E-03

1.78E-03

1.85E-02
9.92E-02

0.93815357
0.980235043

0.942507069

Total MCi 115.095 1.59E+00 1.14E+02 0.986148321

Total Mass Flow (M7) 1.91E+05 6.88E+03

Total Cr.(M'p 0.215686275

Total Na. (MT) 0.031431269

Totzl Si. (MT)
Total P. (MT) 0.167694205

Total N02-, (MT)
Total N03-, (MT)
AG+ 5.05E-01

AG20 5.43E-01 1.04E-01 4.39E-01 0.807860262

AL+3 4.33E+02

AL203 3.51E+03 8.98E+03 1.17E+04 7.66E+02 0.21815889

AL(OH)4- 5.02E+03
AM+3
AM203 0.917017438

AS+5 I.04E+00

AS205 1.59E+00 9.66E-01 6.27E-01 0.393627955
8+3 9.68E-0!

8203 3.12E+00 4.47E-01 8.85E+02 8.88E+02 0.856898029

BA+2 2.89E+00

BAO 3.23E+00 6.57E-01 2.57E+00 0.796582775

BE-` 6.61E-02
BEO 1.84E-01 1.68E-01 1.60E-02 0.086886565

B1+3 2.05E+01

B1203 2.29E+01 5.85E+00 1.70E+01 0.74439157

CI4
CA+2 3.21E+01

CANCRINITE
CAO 4.49E+01 2.63E+04 2.63E+04 4.05E+01 0.9018

CD+2 6.14E+00

CDO 7.01E+00 1.46E+00 5.55E+00 0.791958042
CE+3

CE203
CL-

8.75E+01

2.62E+02

1.02E+02 1.03E+00 1.01E+02 0.989992467

CL2
CO
C02
C03-2 I.88E+03
CR+3

CR203
CR(OH)4-

3.31E+01

9.93E+01
5.05E+01 3.97E+01 1.09E+01 0.215321681

CS+
C520 0.00E+00 0.992921033

CU-2 5.82E-01

CUO 7.28E-01 1.39E-01 5.89E-01 0.808658009

CUSO4
1.22E+ 02

FF2
2.33E+02
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Combo LeW Azt1v A-'3 0

^.^ 7-30 -q,1
FE203 3.33E+02 1 1 5.58E+00 1 I 3.28E+02 0.983260198
H2
H20 I
H2S
HG
HG+2 1.35E-01 1

N
K+ 3.63E+02
K20 4.33E+02 4.49E+00 4.29E+02 0.989634266
KEROSENE
LA+3 L93E+01
LA203 2.27E+01 2.35E-01 2.24E+01 0.989621048
Ll+ 2.46E-02
L120 5.27E-02 2.17E-04 2.53E+02 2.53E+02 0.995883681
MG+2 9.33E+00
MGO 7.10E+00 5.57E-01 6.54E+00 0.921568627
MN02 7.37E+01 1.17E+02 1.09E+01 1.06E+02 0.90633131
MO+6 5.I0E+00
M003 7.64E+00 6.55E+00 1.10E+00 0.143360752
N2
NA+ 2.63E+04i
NA20 3.55E+04; 3.44E+04 1.12E+03 0.031418851
NH3 !
NI+3 5.91 E+01

NI2FECN6
N1203

8.62E+0I
1.05E+02 4.00E+01 6.49E+01 0.618412275

N10 0.999933925
NO
N02
N02- 4.57E-03

N03- 3.99E-ot

NP+4
NP02 0.900360144
02
OH- 2.'5E-ul

PB+4 i 4 ;aE-al
PBO2 55 3E-W 2.07E+00 3.46E+00 0.626446281
P043 • 1.3E03..___.
P205 9riE-112' 8.23E+02 1.66E+02 0.167564655
P205:24W
PU+4
PU02 0.936895083
S _
SI+4
S102 - 1.5yE-a4 45cE.02 1.56E+05 1.56E+05 5.72E+03 6.18E+03 1
S02
S04-2 I 1.0eE•03 _ I
SR+2 373E-01
SRO - 4 41EOl 4.07E-03i 4.37E-01 0.990762125
TC02
TC04-
TC207 • 0.185669949
TOC l.wEo3 !
U02+2 ^ 1.69E-a1 j
U03 I I d7E.00. 8.21E-021 1.52E+00 0.948755823
V+5
V205 _ •

A
0.751121076

W+6 1.9vE-00
W02
W03 ! 250E-W
ZN+2 3.2eE -a >

2.50E+00 5.47E-03
0.999934018
0.002186697

ZNO +onE -W 3:20E+00, 8.54E-01 0.210619469
ZR+4 2,7•- E-ul • I
ZRO2 367E-01 335E-02i 3.67E+01 0.999060304
ZR02:2H2 • !

i

WuteOxidesTaci11MT1 3.81E+04i 3.69E+07
Wzste Oxides Lcu Na & Si 2.11E+03
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Combol.ow ^

^' .
^ .

\̂

IHLW I I I I I I
20 wt % vasre odde luadiue i I I ^

Blendingfacmr ^ 1 1.2 1.5 2 3.5

MaSSofg6sssrcquired 91I3.096148 1.09E+04 13669.6342 18226.19231 31895.83652

frit required MT 5.42E+03 1 7.25E+03 9.98E+03 1.45E+041 2.82E+04

WOL(-Na20.-Si02) 23% 19% 15% 12%j 7%

WOL(wirhalitankwastes) 40% 34% 27% 20% 12%

Glass Formers Required

B203(MT) 6.98E+02 9.33E+02 1.28E+03 I.87E+031 3.63E+03

L20 (M'l) 2.00E+02 2.67E+02 3.67E+02 5.35E+02 1.04E+03

SiO2(M'n 4.51E+03 6.02E+03 8.29E+03 I.21E+04 2.34E+04

glass denaity (MT/m'3) 2.63

culler packing fraction 0.7 (LAW oNy)

Westtvolume(m'3) 3.47E+03 4.16E+03 5.20E+03 6.93E+03 1.21E+04

Canister Volume (m3) 1.17

Number of Caniscers (2x) 2.96E+03 355E+03 4.44E+03 5.92E+03 1.04E+04
No. of Caniscers /HMPC 4

NumberofHMPCs 7.40E+02 8,88E+02 I.I1E+03 l.48E+03 2.59E+03
Numberofnips®10HMPCs/trip 74 89 111 148 259

HLW FaeiOn Sizina

Schedule 14 ys9

Capaciry MT/day 3

Overallefficiency,% 35% 47% 65% 95% j 184%
Required capacity MT/day (assuming 14 yrs ops, 60% OE) 1.77 2.36 3.26 4.74! 9.20
Required operating duradon yrs (assuming 5 MT/day. 60% OE) 4.95 6.62 9.11 13.28; 25.76

I
LA-W

IS wt. %fndfum ox(de lusdinn

Blendingfactor 1 1.25 1.5 21 3.5
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Combo Low

Mass of glass required Co achieve 15% wo loading. MT I 2.29E+05 1 2.87E+05 1 3.44Er05 4.59E+05 1 8.03E+05 j

rotalglassfonnersrequired.MT 1.91E+05 1 2.49E+05 3.06E+05 4.21E+05 7.64E+05 j

glassdensiry(MT/m'3) 2.63

cullerpacking fraction 0.7

Glass formers (MI)

Al203 8.99E+03 1.17E+04 1.44E+04 1.98E+04 3.59E+04

CaO 2.63E+04 3.42E+04 1 4.21E+04 5.79E+04 1.05E+05

SiO2 1.56E+05 2.03E+05 2.49E+05 3.43E+05 6.23E+05

Wasrevolume(m^3) 1.25E+05 1.56E+05 1.87E+05 2.49E+05 4.36E+05

Number of 5300 m^3 vaults 24 29 35 47 82

LAW facility sizing

Schedule, years 14

Capacity MT/day 200

Overall efficiency, % 22% 28% 34% 45% 79%

Required capacity MT/day (assuming 14 yrs ops, 60% OE) 75 93.49 112.19 149.58 261.77

A uired operating durarion yrs (assuming 75 MT/day. 60% O E) 13.96 17.45 20.94 27.92 48.86

10 wt. % sodium odde losdin¢

Blending factor I 1.25 2 3.5
Mass of glass required co achieve 10 343959.5014 429949.3768 1203858.255

Waste volume. m'3 186832.972 233541.215 653915.4019
Number of 5.300 m'3 vaults 35 44 123

25 wr. 9e sudium odde loadine

Blending faor 1 1.23 3.5
Mass of glass required ro achive 25 wr % Na2O 137583.8006 171979.7507 275167.6011 481543.302

Waste '/olume 74733.18879 93416.48599 149466.3776 261566.1608
Number of 5.300 m^3 vaults 14 18 28 49

/
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c
\

Calcination

Mass of calcined waste,MT 1.68E+05
Volume of Calcined Waste, m"3 6.70E+04

Number of Canisters @ 10 m"3 10300
Number of Canisters @ .62 m"3 154700

Number of HMPCs Q 1 10m"3 can/HMPC 10300

Page 1
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-574 14-341
Combo Low

^ ..

Assumptions:
1. HLW glass waste oxide loading basis to be 20 wt% waste oxides (excluding Na2O and SiO2)
2. Using the WHC engineering data package material balance calculate the waste oxide lozding
and adjust mass of the glass produced to achieve a 20 wt % waste oxide loading
3. LAW glass sodium oxide loading basis is to be 15 wt%

InputStream Input LAW HLW HLW fraction
STREAM I converted to 407 437 314 344

oxides FRIT GLASS FRIT GLASS
Volume kilo-liters
Specific Gravity

Cs and Ba, (MCi) 63.774 9.37E+00 5.44E+01 0.85311
Sr and Y, (MCi) 43.032 2.73E+00 4.03E+01 0.9365
Tc, (MCi) 0.0274 2.23E-02 5.09E-03 0.185790632
Am,(MC0 0.0763 6.32E-03 7.00E-02 0.917148362
NP, (MCi) 0.0001 9.98E-06 9.00E-05 0.900193798
Pu-239,(MCi) 0.0076 4.81E-04 7.128-03 0.936670459
Pu-240,(MCi) 0.0019 1.18E-04 1.78E-03 0.93815357
Pu-241,(MC1) 0.0189 3.74E-04 1.85E-02 0.980235043
Total TRU, (MCi) 0.1053 6.05E-03 9.92E-02 0.942507069
Total MCI 115.095 1.59E+00 1.14E+02 0.986148321
Total Mass Flow (MT) 1.91E+05 6.88E+03
Total Cr, (MT) 0.215686275
Total Na, (MT) 0.031431269
Total Si, (MT)
Total P. (MT) 0.167694205
Total N02-, (MT)
Total N03-. (MT)
AG+ 5.05E-01
AG20 5.43E-0I 1.04E-01 4.39E-01 0.807860262
AL+3 4.33E+02
AL203 3.51E+03 8.98E+03 1.17E+04 7.66E+02 0.21815889
AL(OH)4- 5.02E+03
AM+3
AM203 0.917017438
AS+5 1.04E+00
AS205 1.59E+00 9.66E-01 6.27E-01 0.393627955
8+3 9.68E-01
B203 3.12E+00 4.47E-01 8.85E+02 8.88E+02 0.856898029
BA+2 2.89E+00
BAO 3.23E+00 6.57E-01 2.57E+00 0.796582775
8E+2 6.61E-02
BEO 1.84E-01 1.68E-01 1.60E-02 0.086886565
BI+3 2.05E+01
B1203 2.29E+01 5.85E+00 1.70E+01 0.74439157
C14
CA+2 3.21E+01
CANCRINITE

CAO 4.49E+01 2.63E+04 2.63E+04 4.05E+01 0.9018
CD+2 6.14E+00
CDO 7.01E+00 1.46E+00 5.55E+00 0.791958042
CE+3 8.75E+01
CE203 1.02E+02 1.038+00 1.01E+02 0.989992467
CL- 2.62E+02
CL2
CO
C02
C03-2 1.88E+03
CR+3 3.31E+01

CR203 5.05E+01 3.97E+01 1.09E+01 0.215321681
CR(OH)4- 9.93E+01
CS+
CS20 0.00E+00 0.992921033
CU+2 5.82E-01
CUO 7.28E-01 1.39E-01 5.89E-01 0.808658009
CUS04
F- 1.22E+02
F2
FE+3 2.33E+02
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Combo Low

\

FE203 3.33E+02 5.58E+00 3.28E+02 0.983260198
H2
H20
H2S

HG
HG+2 1.35E-01
I-
12
K+ 3.63E+02
K20 4.33E+02 4.49E+00 4.29E+02 0.989634266
KEROSENE
LA+3 1.93E+01
LA203 2.27E+01 2.35E-01 2.24E+01 0.989621048
Ll+
L120

2.46E-02

5.27E-02 2.17E-04 2.53E+02 2.53E+02 0.995883681
MG+2
MGO

9.33E+00

7.10E+00 5.57E-01 6.54E+00 0.921568627
MN02 7.375+01 1.17E+02 1.09E+01 1.06E+02 0.90633131
M0+6

M003
5.10E+00

7.64E+00 6.55E+00 1.10E+00 0.143360752
N2
NA+
NA20

2.63E+04

3.55E+04 3.44E+04 1.12E+03 0.031418851
NH3
NI+3 5.91E+01
NI2FECN6
N1203

8.62E+01

1.05E+02 4.00E+01 6.49E+01 0.618412275
NIO

0.999933925
NO
N02
N02- 4.57E+03
N03- 3.99E+04
NP+4
NP02 0.900360144
02
OH- 2.25E+03
PB+4 4.79E+00
PBO2 5.53E+00 2.07E+00 3.46E+00 0.62644628I
P04-3
P205

1. 32E+03

9.89E+02 8.23E+02 1.66E+02 0.167564655
P205:24W
PU+4
PU02 0.936895083
S
SI+4
S102 4.59E+02 4.59E+02 1.56E+05 1.56E+05 5.725+03 6.18E+03 I
S02
S042 1.06E+03
SR+2
SRO

3.73E-01

4.41E-01 4.07E-03 4.37E-01 0.990762125
TC02
TC04
TC207 0.185689949
TOC 1.10E+03
U02+2 1.69E+00
U03 1.60E+00 8.21E-02 1.52E+00 0.948755823
V+5
V205 0.751121076
W+6 1.99E+00
W02
W03 2.50E+00 2.50E+00 5.47E-03

0.999934018
0.002186697

ZN+2
ZNO

3.26E+00

4.06E+00 3.20E+00 8.54E-0I 0.210619469
ZR+4 2.72E+01
ZRO2 3.67E+01 3.45E-02 3.67E+01 0.999060304
ZR02:2H2

Waste Oxides Taml (MT) 3.81E+04 3.698+03
Waste Oxides Less Na & Si 2.11E+03
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Combo Low ^- - 3
UUU ^^- """"'___

C

HLW

20 wt. % waste owde load'n¢

Blending factor 1 1.2 1.5 2 3.5
Massofglassrequired 9.IIE+03 1.09E+04 1.37E+04 1.82E+04 3.19E+04
frit required MT 5.42E+03 7.25E+03 9.98E+03 1.45E+04 2.82E+04
WOL (- Na2O, - SiO2) 23% 20% 15% 12% 7%
WOL (with all tank wastes) 40% 34% 27% 20% 12%

Glass Formers Required

8203(NT) 6.98E+02 9.33E+02 1.28E+03 1.87E+03 3.63E+03
L120 (MT) 2.00E+02 2.67E+02 3.67E+02 5.35E+02 1.04E+03
SiO2(MT) 4.5IE+03 6.02E+03 8.29E+03 1.21E+04 2.34E+04

glxss density (MT/m"3) 2.63

cullet packing fraction 0.7 (LAW only)

Waste volume (m"3) "'^.^,:,;-Bg 4.16E+03 5-^j G936+B3
Canister Volume (m"3) 1.17

Number of Canisters (2x) s^"-wn 3.55E+03 4:446+03 ^048+p4
Na. of Canisters /HMPC 4

Number of HMPCs 7408+02 8.88E+02

' e^
3;599+03

Number of tripslBT 10 HMPCs /trip 74 89 }a} }qg 2yj

Hr W Fa ilitv ' 'n

Schedule 14 yrs

Capacity MT/day 3

Overall efficiency, % 35,% 474 6g% gg% }gy%
Required capacity MT/day (assuming 14 yrs ops, 60% OB) 477.i ^36 3-26 4a4 9.20
Required operating duration yrs (assuming 3 MT/day. 60% OE) 9:00 11 45-.00 22:.OB 49. 0
Required Operating duration, yrs (including 2 yrs start up) 13

LAW

15 wt. %sodlem oxide load(nv

Blending factor 1 1.25 1.5 2 3.5
Mass of glxss required to achieve 15% wo loading, MT 2.29E+05 2.87E+05 3.44E+05 4.59E+05 8.03E+05
total glass fonners required, MT 1.91E+05 2.49E+05 3.06E+05 4.21E+05 7.64E+05

glass density (MT/m'3) 2.63

culletpacking fraction 0.7

Glxss formers (MT)

A1203 8.99E+03 1.17E+04 1.44E+04 1.98E+04 3.59E+04
CaO 2.63E+04 3.42E+04 4.21E+04 5.79E+04 1.05E+05
SiO2 1.56E+05 2.03E+05 2.49E+05 3.43E+05 6.23E+05

Wxstevolume(m"3) 1.25E+05 1.56E+05 1.87E+05 2.49E+05 4.36E+05

Number of 5300 m3 vaults 24 29 35 47 82

LAW facility sizing
Schedule, years 14
Capacity MT/day 200

Overall efficiency, % yy% ^ y}eG 454 74%
Required capacity MT/day (assuming 15 yrs ops, 60% OE) 70 83 4g5 i40 344
Required operating duration yrs (assuming 70 MT/day, 60% OE) 15 48:70 22A4 3¢92 52.35
Operating duration (including 2 yrs start up) 17
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Phazed Implementation 7c ^-( I --3 /

#p, 9 -3a
Avwoptions:

1. PhuW Implemenotion Scparniom and Tratmnrc is simiUr to RuermeJiarc Scpuuions _

excqx the scpuaimu for Sr, To. ^ TRU elcmrnu are ukcn from Exlemive Separatiom

2. HLW glus wam oxNC Imding buu to be -20 wtR waste osiJes

not uunting the Na3O or 5i02 in the wutc fad stream following a 1.2 blrnd faaot

3. Using the WNC mgincering dau package matcrial balance okuluc OK wasie oaiAe IrvNing

and aJjut mus oftbe glav prNUttJ to achieve a 20 wt % to oaWC IoaJing

4. LAW glus sodium oxMc loali ng buu is to be 15 wR

mpm Streun LAW HLW

SIREAM I 403 437 314 344

snlMls OWidx FR1P GLASS FRff GLASS HLW
Volume kilo-Btns frMlon

Spaife Gravity

Cs and Ba. (MCi) 5.28E+00 6.28E+01 1.00E+01 5.81E+01 0.85311
SraMY,(MCi) I.05E+01 2.10E+00 6.80E+00 1.00E+03 0.93G5
Tc.(MCp 5.89E-03 2,61E02 3.20Edf 3.12E02 0.99
Am,(MCi) 9,51E-02 8.61E03 1.04E03 1.03EL1 0.99
Np. (MCi) 9.29E-05 1.03E05 1.03E06 1,02E04 0.99
Pu-239,(MCi) 2.47E02 1,6]EJ)3 2.64E{14 2.61E-02 0.99
Pu-240,(MCi) 6.28E03 4,14E04 6,69E-05 6.63E03 0.99
Pu-241,(MC1) 234E02 1,49E-03 1.49E44 1.41E-03 0.99
TmaITRU.(MCi) 2.00E-01 1.22E-01 2.12EU3 2.10E-01 0.99
TeWW MCi I.IIE+W 6.49E+01 1]6E+00 1.24E+02 Q99
ToulMaesFlow(MT) 1.94E+04 7.IOE+05 2.81E+05 3.87E+05 I.36E+0< 2.51E+04
Toul Cr. (MT) 1.32E+02 5.15E+01 1.44E+01 3.96E+01
Toul Na, (MT) 1.24E+03 6.51E+03 7.18E+04 2.336+03
Tmal Si, (MT) 5.24E+02 5.65E+00 1.07E+05 1.01E+05 5.29E+03 5.83E+03
Tou1P,(MT) 2.80E+02 8.42E+02 1.35E+03 2,nE+B2
Toral NO2-, (MT) 7.38E+01 9.54E+03

Tonl N03„ (MT) I.03E+03 1.06E+05

AG+ 1.38E+00 3.28Ed1

AG20 3.52E01 1.48E+00
AL+3 2.31E+03

AL203 1.32E+04 1.93E+03 1.73E+03

AL(0Hp- 4.83E+03

AM+3 2.T)E-02 2.51E43

AM203 2.76E03 3.05E-02
AS+S 4.98E41 1.70E41

A5205 1.18E+00 7.66601
B+3 9.94E01 5.19E01

B203 1.67E+00 1.75E+03 1.16E+03
BA+2 3.09E+00 7.91FAI

BAO 8.81E01 3.45E+00
8E+2 7.61E-03 8.19E-0]

BEO 2.27E01 ' 2.16E-0]
B1+3 1.96E+02 6.76E+01

81203 7.52E+01 2.19E+02
C14 4.53E04 2,43E-04

CA+2 1.33E+02 I.61E+01

CANCRINffE 2.70E+03

CAO 3.87E+04 3.81E+04 1.89E+02
CD+2 7.936+00 2.09E+00

CDO 2.38E+00 9.06E+00

CE+3 2.35E+02 2.31E+00

CE203 2.79E+00 2.76E+02
CL• 3.49E+00 3.IIE+02

C11

CO

C02

C03-2 2.25E+02 3.31E+03

CR+3 1.32E+02

CR203 2.11E+02 $J9E+01

CR(OHp- 1.19E+02

C5+ 9.25EOt 8.19E01

CS'10 6.83E-03 9.58E-01
CU+2 7.46E-01 I,T2E-01

CUO 2.21E01 9.34E01
CUSO4

F. 5.9)E+01 1.12E+03

F2
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Phased Implemenmtian - 3

•/-3a-q^,

^

!

FE+3 ` 2.63E+02 1.44E+01

FE201 2.06E+01 1.21E+03
H2

H20 5.0'lE+03

H2S

HG

HG+2 9.00E-03 9.49E-01

I- 2.02E+01 5.46E+02

12

K+ 2.10E+01 2.19E01

K20 2.65E0I 2.53E+01
KEROSENE

LA+3 2.10E+01 2.I9E-01

LA203 2.58E41 2.46E+01
U+ 2.46E-02 5.TIE-03

IJ20 1.24E-0t 5.00E+02 5.03E+02
MG+2 1.I0E+01 9.65E-01

MGO

MN02 2.09E+01 2.17E+01

1.60E+00

2.16E+01

1.98E+01

2.09E+02
M0+6 8.0IE-0I 4.8]E+00

M003 1.29E+00 1.22E+00
N2

NA+ 2.T1E+02 6.51E+03

NA20 9.68E+04 3.I4E+03
NH3

N1+3 6.5]E+00 4.01E+00

NI2PEGN6 5.00E+02 -

N1203 5.TtE+00 9.27E+00
NIO 1.50E02 2.21E+02
NO

N02

N02- 7.38E+01 9.54E+03

NO} 1.03E+03 I.06E+05

NP+4 I.32EL1 1.46E02

NP02 1.66E02 1.50E41
02

OR. 5.00E+03 6.44E+03

09+4 3.28E+00 1.96E+00

P002 2.26E+00 3.19E+00
PO4J

P205

P205:24W

2.39E+03

5.21E-01

2.58E+03

3.09E+03 6.22E+02

PU+4 4.29E-0I 2.88E82

PU02 3.26E-02 4.84E01
S

51+4 1.90E+01 5.65E+00

5102 2.29E+05 2.29E+05 I.13E+04 1.25E+04
S02

504-2 3.91E+0I 2.01E+03

5R+2 3.64E+01 3.15E-01

SRO 4.00E41 4.29E+01
TC02

TC04- 5.68E-01 2.52E+00

TCZ01 2.94E-02 2.91E+00
TOC I.I6E+02 1.42E+03

U02+2 1.58E+03 8.52E+01

U03 9.02E+01 1.6]E+03
V+S 1.88E-01 6.20E-02

V205 1.11EUI 3.35EU1
W+6 2.4'/E01

W02 2.91E-05 4.41E01
W03 9.40E-0I 2.06E-03
ZN+2 9.45E-01 3.59E+00

2N0 4.46E+00 1.19E+00
ZR+4 2.TIE+02 4.48E01

ZR02 6.19E-01 6.90E+02
2202:2112 4.09E+02 2.15E+01

HLW

2U w. S uvae oxide Imdlne

BkMing hqm I 1.2 1.5 2 3.5
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Phazed ImplemenmNon

Massofgiassmry'ucdtoachievel2.200QJ0<an®1.2bknd,MT 3.13E+04 3.76E+04 4.69E+04 6.26E+0/ I.IUE+05

v4litionalfritrtyuirc5(aluaHin<rcssNglace)MT 6.20E+03 1.2$E+04 2.18E+03 3.15E+03 8.44E+OC

ialal hit reyu'uN. MT 1.98E+03 2.61E+04 3.54E+04 5.1IE+04 9.80E+04

WOL(-Na20,-SiOt) 23% 20% I5% 12% ]%

WOL(wiNallunkwuus) 37% 31% 24% 18% 10%

glau density (MT/m'3) 2.63

cullet packing Rattlon 0.7 (UW anly)

Wauevohune(m'3) 1.19E+04 1.43E+04 1.]9E+03 2.38E+03 4.17E+01

Catuee Volmrc (m'3) 1.17

Number of Canetcn ( IZ) 1.02E+03 1.22E+04 1.53E+0C 2.03E+04 3.56E+01

Nu.ofCmistetsMMPC 4

NumbeaofHMPG 2.54E+03 3.05E+03 3.81E+03 5A9E+03 8.90E+03

Numbmoftrlps®10HMPCs/ui p 254 305 381 509 89p

HLW Faeilin 4un

Phase I NLW - Iptant ® 1 mt/day- 6 yn. 60% OE Pha^e 1 HLW OmLUCd (MT) 13I4

Schedule(yan)^ }i

>' ^ • 2 Rea drem nta

Requitel ealuciry MT/day (auuming 17 yn nPs, 20%AE) 6.q0 g,34 40,5} {4,.1} aypy

Required operating duration yrs (assuming 10 MT/day, 70% OE) 4+.as 14 +zgs a3:9a 4246
Rcquirtd cpauing dutation ( including 2 ya stm up) 16

LAW

IS xf. %snAwm uaLe Imdmn

Blending fxmr

Mauafglusnquuedbxhicvel5%wohading,MT
1

.-^ 6.45E+05

1.25

8.07E+05

1.5

9.68E+05

2

I.29E+06

3.5

2.26E+06
addinatul fra «yuirtd (equala incrcaN gtass) MT 2.58E+05 4.20E+05 5.81E+05 9.05E+05 I.87E+06
taalfritrcquisWMT 5.39E+05 7.0IE+05 8.62E+05 1.18E+06 2.15E+06

glass density (MT/m^3) 2.0

tvlla ptctlng 6aainn 0.7

Wate volume (m^3) (taal Phus I + Phax 2) 3.5IE+05 4.38E+05 5.26E+05 7 .01E+05 1.23E+U6

Numbeeof5300m"3vwlu 66 fl3 99 132 231

LAw hcONr ^IZlne

Phau 1 UW-2 plams ® 20 mJAay. 10 yn ap- 6U % OE Phae I LAW ProEuced (MT) 8760

Schaduk,yean 13

CaPaciry MT/dry 200

Pluu 2 UW o^ral apxiry (Each UW Plan[ wouW have II2 of tnul cyuc iry)
Ovaallefficirny.%

Requ'ualyraciryMT/daY(assumwg13ynops.70%OE)
61%

191.65

84%

iW]]

i01^

i88.80

ygSG

3g5:94

y}%

5A.3g
Rrquired operaring duration yrs (assuming 200 MT/day, 70% OE) 12 +S.sa 4au ase9 44.a3
Reyuirw apesuing dur.rion. m. Cmcluding 2 3+5 stan uN 14

L1J,a,,J,vr^ °r^a

^.a lg3a/ti^c"'o-
^^

qr
u.a s.^ l

bol^
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Attachment 2 (5 pp.)

TECHNICAL DATA TO SUPPORT DISPOSAL FEE CALCULATIONS FOR TWRS-EIS

Outer Diam.,m. Length, m Wall thick- Nominal Total Annual
ness. cm Glass Nominal Production

Volume. m3 Weight,kg Rate. # of
canisters

DWPF standard 0.61 3.00 1.0 0.62 2.200 1.500'
canister

TWRS standard 0.61 4.50 1.0 1.17 3.700 800'
canister

752

TWRS "very 1.68 5.03 2.5 10.0 29.700 2,200
large" canister

The total thermal output from all Hanford waste is 930 kW, indexed to December 2021 and assuming that the Cs and Sr capsule inventories
are included in the glass. For purposes of evaluating the four (4) scenarios, it should be assumed that the thermal output is
uniformly distributed among the number of canisters associated with each scenario. e.g. 1.8 kW per canister for Scenario 3.

The total equivalent Metric Tons Heavy Metal (eMTHM) for.all Hanford tank waste is estimated to be 2,600, using the proposed
methodology for calculating equivalency that is described in DOE-RL/87-04. For purposes of this exercise, it should be assumed that
the eMTIIM are uniformly distributed among the number of canisters associated with each scenario, e.g. 4.9 eMTHM per canister for
Scenario 3.

' For Scenarios 1 and 2. the full-scale (Phase 11) production rates are based on an instantaneous melter capacity of 12 MT/day at GO%
total operating efficiency.

2 For Scenario 3, the production rate is based on an instantaneous melter rate of 1 MT/day and a 60% TOE.

' For Scenario 4, the full-scale (Phase 11) production rate is based on an instantaneous melter rate of 260 MT/day and a 60% TOE.



No Separations f.
/

^ 2-3o Y^

IAssumptions:

I W glass waste oxide loading basis to be 20 wt% sodium oxides
ing the WHC engineering data package material balance calculate the waste oxide loading

and adjust mass of the glass produced to achieve a 20 wt % sodium oxide loading

Input Frit Output
Streami stream407 stream437
liquids solids

Volume kilo-liters 5.85E+05
Specific Gravity 1.21E+00
Cs and Ba, (MCi) 6.28E+01 5.28E+00 6.79E+01
Sr and Y, (MCi) 2.10E+00 1.05E+02 1.07E+02
Tc, (MCi) 2.61E-02 5.89E-03 3.18E-02
Am, (MCi) 8.61E-03 9.51E-02 1.04E-01
Np, (MCi) 1.03E-05 9.29E-05 1.03E-04
Pu-239, (MCi) 1.67E-03 2.47E-02 2.64E-02
Pu-240, (MCi) 4.14E-04 6.28E-03 6.70E-03
Pu-241,(MCi) 1.49E-03 7.34E-02 7.48E-02
Total TRU, (MCi) 1.22E-02 2.OOE-01 2.12E-01
Total MCi 6.49E+01 1.11E+02 1.76E+02
Total Mass Flow (MT) 7.10E+05 1.94E+04 2.50E+05 3.57E+05
Total Cr, (MT) 5.15E+01 1.32E+02 1.84E+02
Total Na, (MT) 6.51E+04 1.24E+03 6.63E+04
Total Si, (MT) 5.65E+00 5.24E+02 9.56E+04 9.61E+04

P, (MT) 8.42E+02 7.80E+02 1.62E+03
NO2-, (MT) 9.54E+03 7.38E+01

Total N03-, (MT) 1.06E+05 1.03E+03
AG+ 3.28E-01 1.38E+00
AG20 1.83E+00
AL+3 2.37E+03
AL2O3 1.00E+04 1.79E+04
AL(OH)4- 4.83E+03
AM+3 2.51E-03 2.77E-02
AM2O3 3.32E-02
AS+5 7.70E-01 4.98E-01
AS205 1.95E+00
B+3 5.19E-01 9.94E-01
B203 4.87E+00
BA+2 7.91E-01 3.09E+00
BAO 4.33E+00
BE+2 8.19E-02 7.61E-03
BEO 2.48E-01
13I+3 6.76E+01 1.96E+02
B12O3 2.94E+02
C14 7.43E-04 4.53E-04
CA+2 1.67E+01 1.33E+02
CANCRINITE 2.70E+03

3.55E+04 3.58E+04
2 2.09E+00 7.93E+00
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CDO 1.14E+01
I 2.37E+00 2.35E+02 -

j3 2.78E+02
CL- 3.11E+02 3.49E+00

CL2

CO
C02
C03-2 3.37E+03 2.25E+02

CR+3 1.32E+02

CR203 2.68E+02
CR(OH)4- 1.19E+02

CS+ 8.19E-01 9.25E-02
CS20 9.65E-01
CU+2 1.77E-01 7.46E-01

CUO 1.16E+00
CUSO4
F- 1.12E+03 5.97E+0I
F2

FE+3 1.44E+01 7.63E+02
FE203 1.23E+03
H2

H20 5.07E+05
H2S
HG

2 9.49E-01 9.00E-03
5.46E+02 2.02E+01

12
K+ 2.19E-01 2.10E+01
K20 2.56E+01
KEROSENE
LA+3 2.19E-01 2.10E+01
LA203 2.49E+01
LI+ 5.77E-03 2.46E-02

L120 6.53E-02
MG+2 9.65E-0I 1.10E+01
MGO 1.98E+01
MNO2 2.17E+01 2.09E+02 2.31E+02
MO+6 4.87E+00 8.01E-01

M003 8.51E+00
N2
NA+ 6.51E+04 7.77E+02

NA20 8.94E+04

NH3
NI+3 4.07E+00 6.57E+00
NI2FECN6 5.OOE+02
N1203 1.50E+01
NIO 2.27E+02
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N02- 9.54E+03 7.38E+01

1.06E+05 1.03E+03 '

^ 1.46E-02 1.32E-01

NPO2 1.66E-01

02

OH- 6.44E+03 5.OOE+03

PB+4 1.96E+00 3.28E+00

PBO2 6.05E+00

P04-3 2.58E+03 2.39E+03

P205 3.71E+03

P205:24W 5.21E-01

PU+4 2.88E-02 4.27E-01

PUO2 5.16E-01

S
SI+4 5.65E+00 7.90E+01

SI02 2.04E+05 2.06E+05

S02
S04-2 2.01E+03 3.97E+01
SR+2 3.75E-01 3.64E+01

SRO 4.33E+01

TCO2

TCO4- 2.52E+00 5.68E-01

TC2O7 2.94E+00

TOC 1.42E+03 1.16E+02

^-2 8.52E+01 I.58E+03
1.76E+03

V+5 6.20E-02 1.88E-01

V205 4.46E-01

W+6 7.47&01

WO2 4.41E-01

W03 9.42E-01

ZN+2 3.59E+00 9.45E-01

ZNO 5.65E+00

ZR+4 4.48&0I 2.77E+02

ZRO2 7.07E+02
ZRO2:2H2 2.15E+01 4.09E+02

WHC data package basis:
mass waste oxides 1.08E+05
waste loading (wt%) 30%
sodium oxide loading 25%

/
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/kOW

% sodium oxide loading "

_Jing factor 1 1.2 1.5 2 3.5

Mass of glass required to achieve 20% sodium loading, M 4.47E+05 5.36E+05 6.71E+05 8.94E+05 1564500

additional frit required (equals increased glass) MT 9.00E+04 1.79E+05 3.14E+05 5.37E+05 1.21E+06

total glass formers required, MT 3.40E+05 4.29E+05 5.64E+05 7.87E+05 1.46E+06

Waste Loading (Na2O wt. %) 20% 17% 13% 10% 6%

Waste Loading (waste oxides) 24% 20% 16% 12% 7%

glass density (MT/m"3) 2.63

cullet packing fraction 0.7

Waste volume (m"3) 2.43E+05 2.91E+05 3.64E+05 4.86E+05 8.50E+05

Canister Volume (mA3) 10

Number of Canisters (lx) 2.43E+04 2.91E+04 3.64E+04 4.86E+04 8.50E+04

Number of Canisters per HMPC 1

Number of HMPCs 2.43E+04 2.91E+04 3.64E+04 4.86E+04 8.50E+04

Number of trips @ 10 HMPCs /trip 2.43E+03 2.91E+03 3.64E+03 4.86E+03 8.50E+03

Facili Sizine

° lule 14 yrs

ity MT/day 200

Overall efficiency, %, based on 14 yrs @ 200 mt/day 44,°b 32-J^ 661% 87-% 133,6

Required capacity MT/day (assuming 14 yrs ops, 60% OE) 474 249 292 349

Required operating duration yrs (assuming 200 MT/day, 60% OE) 12 133b 20 36

Required operating duration (including 2 yrs start up) 14

(
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Intermediate Separations

iq„&v 7-30- `l,^
Assumptions:
1. HLW glass waste oxide loading basis to be -20 wt% waste oxides (excluding Na2O and $i02) following a 1.2 blending factor
2. Using the WHC engineering data package material balance calculate the waste oxide loading
and adjust mass of the glass produced to acWeve a 20 wt % waste oxid e loading
3. LAW glass sodium oxida loading basis is to be 15 wt%

InputStream LAW HLW HLW fraction
STREAM 1 407 437 314 344 from Imermediat
solids liquids FR1T GLASS E7tIT GLASS Separations

Volume kilo-liters
Specific Gravity

Cs and Ba, (MCi) 5.28E+00 6.28E+01 1.00E+01 5.81E+01 0.853113984
Sr and Y, (MCi) 1.05E+02 2.10E+00 6.80E+00 1.00E+02 0.936507937
To. (MCi) 5.89E-03 2.61E-02 2.59E-02 5.91E-03 0.185790632
Am, (MCI) 9.516-02 8.61E-03 8.60E-03 9.52E-02 0.9 171483 62
Np. (MCi) 9.29E-05 1.03E-05 1.03E-05 9.29E-05 0.900193798
Pu-239, (MCi) 2.47E-02 1.67E-03 I.67E-03 2.47E-02 0.936670459
Pu-240, (MCi) 6.28E-03 4.14E-04 4.14E-04 6.28E-03 0.93815357
Pu-241,(MCi) 7.34E-02 1.49E-03 1.48E-03 7.34E-02 0.980235043
Total TRU, (MCi) 2.00E-01 1.22E-02 1.22E-02 2.00E-01 0.942507069
TotalMCi 1.11E+02 6.49E+01 2.43E+00 1.73E+02 0.986I48321
Total Mass Row (MT) 1.94E+04 7.I0E+05 2.8IE+05 3.87E+05 1.36E+04 2.51E+04
Total Cr, (MT) 1.32E+02 5.15E+01 1.44E+02 3.96E+01 0.2I5686275
TotalNa,(147) 1.24E+03 6.51E+04 7.18E+04 2.33E+03 0.031431269
Total Si, (MT) 5.24E+02 5.65E+00 1.07E+05 I.07E+05 5.29E+03 5.83E+03
Total P. (MT) 7.80E+02 8.42E+02 1.35E+03 2.72E+02 0.167694205
Total N02-, (MT) 7.38E+01 9.54E+03
Total N03-, (MT) 1.03E+03 1.06E+05
AG+ 1.38E+00 3.28E-01
AG20 3.52E-01 1.48E+00 0.807860262
AL+3 2.37E+03
AL203 1.32E+04 1.94E+04 1.73E+03 0.21815889
AL(OH)4- 4.83E+03
AM+3 2.77E-02 2.51E-03
AM203 2.76E-03 3.05E-02 0.917017438
AS+5 4.98E-01 7.70E-01
AS205 . 1.18E+00 7.66E-01 0.393627955
B+3 9.94E-01 5.19E-01
B203 1.67E+00 1.75E+03 1.76E+03 0.856898029
BA+2 3.09E+00 7.91E-01
BAO 8.81E-01 3.45E+00 0.796582775
BE+2 7.61E-03 8.19E-02
BEO 2.27E-01 2.16E-02 0.086886565
BI+3 1.96E+02 6.76E+01
B1203 7.52E+01 2.19E+02 0.74439157
C14 4.53E-04 7.43E-04
CA+2 1.33E+02 1.67E+01
CANCRINITE 2.70E+03
CAO 3.87E+04 3.97E+04 1.89E+02
CD+2 7.93E+00 2.09E+00
CDO 2.38E+00 9.06E+00 0.791958042
CE+3 2.35E+02 2.37E+00
CE203 2.79E+00 2.76E+02 0.989992467
CL- 3.49E+00 3.11E+02
CL2
CO
C02
CO3-2 2.25E+02 3.37E+03
CR+3 I.32E+02
CR203 2.11E+02 5.79E+01 0.215321681
CR(OEI)4- 1.19E+02
CS+ 9.25E-02 8.19E-01
CS20 6.83E-03 9.58E-01 0.992921033
CU+2 7.46E-01 1.77E-01
CUO 2.21E-01 9.34E-01 0.808658009
CUSO4
F- 5.97E+01 1.12E+03
F2
FE+3 7.63E+02 1.44E+01
FE203 2.06E+01 1.21E+03 0.983260I98
1112
H20 5.07E+05
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Intermediate Separations
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H2S
HG
HG+2 9.00E-03 9.49E-01

1- 2.02E+01 5.46E+02

12
K+ 2.10E+01 2.19E-01
K20 2.65E-01 2.53E+01 0.989634266
KEROSENE
LA+3 2.10E+01 2.19E-01
LA203 2.58E-01 2.46E+01 0.989621048
LI+ 2.46E-02 5.77E-03
L120 1.24E-02 5.00E+02 5.03E+02 0.995883681
MG+2 1.10E+01 9.65E-01
MGO 1.60E+00 1.88E+01 0.921568627
MN02 2.09E+02 2.17E+01 2.16E+01 2.09E+02 0.90633131
M0+6 8.01E-01 4.87E+00
M003 7.29E+00 1.22E+00 0.143360752
N2
NA+ 7.77E+02 6.51E+04
NA20 9.68E+04 3.14E+03 0.031418851
NH3
NI+3 6.57E+00 4.07E+00

N12FECN6 5.00E+02
N1203 5.72E+00 9.27E+00 0.618412275
NIO 1.50E-02 2.27E+02 0.999933925
NO
N02
N02- 7.38E+01 9.54E+03

N03- 1.03E+03 1.06E+05
NP+4 1.32E-0! 1.46E-02

NP02 1.66E-02 1.50E-01 0.900360144
02
OH- 5.00E+03 6.44E+03
PB+4 3.28E+00 1.96E+00
PBO2 2.26E+00 3.79E+00 0.626446281
P04-3 2.39E+03 2.58E+03
P205 . 3.09E+03 6.22E+02 0.167564655
P205:24W 5.21E-01
PU+4 4.27E-01 2.88E-02
PU02 3.26E-02 4.84E-01 0.936895083
S
SI+4 7.90E+01 5.65E+00
S102 2.29E+05 2.29E+05 1.13E+04 125E+04 1
S02
S04-2 3.97E+01 2.01E+03
SR+2 3.64E+01 3.75E-01
SRO 4.00E-01 4.29E+01 0.990762125
TCOZ
TCO4- 5.68&O1 2.52E+00
1C207 2.39E+00 5.45E-01 0.185689949
TOC 1.16E+02 1.42E+03
U02+2 1.58E+03 8.52E+01
U03 9.02E+01 1.67E+03 0.948755823
V+5 1.88E-01 6.20E-02
V205 1.11E-01 3.35E-01 0.751121076
W+6 7.47E-01
W02 2.91E-05 4.41E-01 0.999934018
W03 9.40E-01 2.06E-03 0.002186697
ZN+2 9.45E-01 3.59E+00

ZNO 4.46E+00 1.19E+00 0.210619469
ZR+4 2.77E+02 4.48E-01

ZRO2 6.49E-01 6.90E+02 0.999060304

ZR02:2H2 4.09E+02 2.15E+01

Masa LAW wazte oxides 106544.7302
LAW waste loading (wa.tte oxide) 28%
LAW waste loading (sodium oxide) 25%
Mzu HLW waste oxides 7.26E+03

HLW waste loading (waste oxides)
HLW WOL (- Na2O, - SiO2) 29%
HLW WOL (all tznk waste) 46%
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tu,w

^nwt k .t oxid loa ^^

Blending factor 1 1.2 1.5 2 3.5

Mass of glass required for 12,200'long' can ® 1.2 Blend , MT 31086.19769 37303.437 46629.29653 62172.39537 108801.6919

addi6onal frit raryired (equals increased glass) MT 5.99E+03 1.22E+04 2.15E+04 3.71E+04 8.37E+04

total frit requved, MT I.96E+04 2,58E+04 3.51E+04 5.07E+04 9.73E+04

WOL(-Na20,-Si02) 23% 20% 16% 12% 7%

WOL(withalltankwastes) 37% 31% 25% 18% 11%

glass density (MT/m3) 2.63

cullet packing fraction 0.7 (LAW only)

Waste volume (m"3) 1.18E+04 1.42E+04 1.77E+04 2.36E+04 4.14E+04

Canister Volume (m3) 1.17

NumberofCanisters(2x) 1.01E+04 1.21E+04 1.52E+04 2.02E+04 3.54E+04

No. of Canisters /HMPC 4

NumberofHMPCs 2.53E+03 3.03E+03 3.79E+03 5.05E+03 8.84E+03

Number of nips ® 10 HMPCs /tcip 253 303 379 505 884

HLW FaciliN Sizine

Schedule 14 yrs

Capacity MT/day 20

Overall efficiency, % 3046 37% 46% 6156 406%
Required capacity MT/day (atsuming 14 yrs ops, 60% OE) 40.44 12.17 i3.3F 20:28 35.0

Required operating duration yrs (assuming 20 MT/day, 60% 0E) 9 7&65 44.49 24,84

Required operating duration, yrs, including 2 yrs. start up 11

LAW

15 w1. % wna= oxide loadn¢

Blending factor 1 1.25 1.5 2 3.5

Mas.s of glass required to achieve 15% wo loading, MTi 6.45E+05 8.07E+05 9.68E+05 1.29E+06 2.26E+06

additional frit required (equals increased glass) MT 2.58E-F05 4.20E+05 5.81E+05 9.04E+05 1.87E+06

total frit required, MT 5.39E+05 7.01E+05 8.62E+05 1.18E+06 2.15E+06

glass density (MT/m'3) 2.63

cullet packing fraction 0.7

Waaztevclume(m'3) 3.51E+05 3.81E+05 4.68E+05 6.43E+05 1.17E+06

Numlxr of 5300 m'3 vaults 66 72 88 121 221

LAW facility s'uJn
Schedule, Years 14

Capacity MT/day 200

Overall efficiency, % 63% 7946 95R. } 26% 221%
Required ity MT/da (assuming 14 yrs ops, 60% OE) 27448 . 263.10 313a2 42896 73G68

Required operating duration yrs (assuming 200 MT/day, 60% OE) 15 +8,42 2240 29.47 3+4i

Required operating duration, yrs (with 2 yrs statt up) 17
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^.^ 7-30-Q^

Assumptlons:
T.W glass waste oxide loading basis to be -20 wt% waste oxides (excluding Na2O and SiO2) following a 1.2 blending factor
mg the WHC engineering data package material balance calculate the waste oxide loading

adjust mass of the glass produced to achieve a 20 wt % waste oxide loading
not counting the SiO2 or the Na2O

Input Stream LAW HLW HLW fraction
STREAM 1 407 437 1314 1344
solids liquids FRIT GLASS PRIT GLASS

Volume kilo-liters 5.84E+05
Specific Gravity 1.21E+00
Cs and Ba, (MCi) 7.60E+00 6.72E+01 6.86E-02 7.46E+01 0.997326203
Sr and Y, (MCi) 1.37E+02 1.41E+00 1.40E-02 1.37E+02 0.989812875
Tc, (MCi) 5.89E-03 2.61E-02 1.53E-04 3.17E-02 0.990934667
Am, (MCi)

Np, (MCi)
Pu-239, (MCi)
Pu-240, (MCi)
Pu-241,(MCi)
Total TRU, (MCi) 1.92E-01 1.52E-02 1.20E-03 2.06E-01 0.994208494
Total MCi 1.45E+02 6.87E+01 8.39E-02 2.12E+02 0.992044923
Total Mass Plow (MT) 2.37E+04 7.06E+05 2.65E+05 3.86E+05 8.73E+02 1.32E+03
Total Cr, (M1)
Total Na, (M1)
Total Si, (MT)
Total P, (MT)
Total N02-, (MT)
Total N09-, (Ml)
AG+ 1.38E+00 3.28E-01
AG20 4.07E-01 1.43E+00

3 2.37E+03
)3 1.16E+04 1.93E+04 1.94E+02

.w(OH)i- 4.83E+03
AM+3 2.77E-02 2.51E-03
AM203 3.41E-05 3.32E-02
APM- 3.44E-03
AS+5 4.98E-01 7.70E-01
AS205 4.33E-01 1.51E+00
B+3 9.94E-01 5.19E-01
B203 4.82E+00 1.22E+02 1.22E+02
BA+2 3.09E+00 7.91E-0I
BAO 8.76E-01 3.46E+00
BE+2 7.61E-03 8.19E-02
BEO 5.53E-02 1.93E-01
BI+3 1.96E+02 6.76E+01
B1203 2.90E+02 3.45E+00
C14 4.53E-04 7.43E-04
CA+2 1.33E+02 1.67E+01
CANCRINITE 2.70E+03
CAO 3.84E+04 3.86E+04 2.34E+00
CD+2 7.93E+00 2.09E+00
CDO I.13E+01 1.26E-01
CE+3 2.35E+02 2.37E+00
CE203 2.75E+02 3.40E+00
CL- 3.49E+00 3.11E+02
CI.2
CO
C02
C03-2 2.25E+02 3.37E+03
'°+3 1.32E+02

)3 2.67E+02 1.38E+00
44- 1.19E+02

/

^
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ExteasfveSepantionsx

lVJ - 23 0 -2^
CS+ 9.25E-02 8.19E-01

8.85E-04 9.64F101

2 7.46E-01 1.77E-0I

- .,J 2.57E-01 8.99E-01

CUS04
F- 5.97E+01 1.12E+03

F2
FE+3 7.63E+02 1.44E+01

FE203 3.74E+03 4.24E+01

H2
H20 5.07E+05 2.11E-04 1.10E+00

H2S
HG
HG+2 9.00E-03 9.49E-01

HGO 2.07E+00

I- 2.02E+01 5.46E+02

12
K+ 2.10E+01 2.19E-01

K20 2.55E+01 2.34E-02

KEROSENE
LA+3 2.10E+01 2.19E-01
LA203 2.46E+01 3.04E-01

LI+ 2.46E-02 5.77E-03

I120 6.53E-02 1.32E+01 1.32E+01

MG+2 1.10E+01 9.65E-01

MGO 1.96E+01 2.20F.01

MN02 2.09E+02 2.17E+01 2.31E+02 1.08E-01

M0+6 8.01E-01 4.87E+00

MOO3 1.03E+01 9.24E-02

N2
NA+ 3.2IE+03 6.26E+04

0 9.65E+04 2.40E+01 6.59E+01

..a+3 6.57E+00 4.07E+00

NI2FECN6 5.00E+02
N1203 2.62E+02 2.82E+00

NIO 1.06E-03 1.20E+00

NO
N02
N02- 7.38E+01 9.54E+03
N03- 1.03E+03 1.06E+05
NP+4 1.32E-01 1.46E-02
NP02 6.52E-03 1.66E-0I

02
OH- 6.80E+03 4.64E+03
PB+4 3.28E+00 1.96E+00
PBO2 1.35E+00 4.71E+00

P04-3 2.39E+03 2.58E+03
P205 3.68E+03 3.96E+01

P205:24W 5.21F.-01
PU+4 4.27E-01 2.88E-02

PU02 5.42E-03 5.IIE-01

S
51+4 7.90E+01 5.65E+00

5102 2.15E+05 2.16E+05 7.13E+02 7.52E+02

S02
S03 6.22E+03 1.92E-03

S04-2 3.97E+01 2.01E+03
SR+2 3.64E+01 3.75E-0I

SRO 4.41E-03 4.33E+01

"'02
4- 5.68E-01 2.52E+00

_07 1.41E-02 2.92E+00

i

^

^
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Extensive Separations

AAc/ rJ -3

TT02 3.16E-02 3.51E-04
1.16E+02 1.42E+03

h2 1.58E+03 8.52E+01

. ..3 2.77E+00
U308 1.08E+00 1.15E-02
V+5 1.88E-01 6.20E-02
V205 9.92E-02 3.47E-01
W+6 7.47E-01
W02 1.0913-06 2.26E-04
W03 2.10E-0I 7.33E-01
ZN+2 9.45E-01 3.59E+00
ZNO 3.17E+01 4.31E-01
ZR+4 2.77E+02 4.48E-01
ZRO2 6.99E+02 8.55E+00
ZR02:2H2 4.09E+02 2.15E+01

Mass LAW waste oxides 121198.787
LAW waste loading (waste oxides) 31%
LAW waste loading (sodium oxide) 25%
Mass HLW waste oxides 3.42E+02
HLW waste loading(-Na,-Si) 26%
HLW WOL (all tank waste) 34%

HLW

20 wt. % waste oxide loadine

Blending factor 1 1.2 1.5 2 3.5

Mass of glass required to achieve 20% wo loading, MT 1462.562899 1755.075479 2193.844349 2925.1258 5118.970148

additional frit required (equals increased glass) MT 1.43E+02 4.35E+02 8.74E+02 1.61E+03 3.80E+03

total frit required, MT 1.02E+03 1.31E+03 1.75E+03 2.48E+03 4.67E+03

'L(-Na; Si) 23% 20% 16% 12% 7%

,(alltankwaste) 31% 25% 20% 15% 9%

glass density (MT/m'3) 2.63

cullet packing fraction 0.7 (LAW only)

Waste volume (m"3) 5.56E+02 6.67E+02 8.34E+02 1.11E+03 1.95E+03

Canister Volume (m"3) 1.17

Number of Canisters (2x) 4.75E+02 5.70E+02 7.13E+02 9.51E+02 1.66E+03

Nu. of Canisters /HMPC 4

Number of HMPCs 1.19E+02 1.43E+02 1.78E+02 2.38E+02 4.16E+02

Number of trips (ep 10 HMPCs /trip 12 14 18 24 42

HLW Facility Sizine

Schedule 14 yrs
Capacity MT/day 1

Overall efficiency, % 29% 344fi 43% 37-9n 406%
Required capacity MT/day (assuming 14 yrs ops, 60% OE) 048 O-S7 Oa3 0:93 4-69

Required operating duration yrs (assuming 1 MT/day, 60% OE) 8 F0-02 1334 23:37

Required operating duration , yrs (includes 2 yrs start up) 10

LAW

15 wt. % sodium oxide loadine

Blendingfacmr 1 1.25 1.5 2 3.5

•*ms of glass required to achieve 15% wo loading, MT 6.43E+05 8.04E+05 9.65E+05 1.29E+06 2.25E+06

ional frit required (equals increased glass) MT 2.57E+05 4.18E+05 5.79E+05 9.OIE+05 1.87E+06

.nl frit required, MT 5.22E+05 6.83E+05 8.44E+05 1.17E+06 2.13E+06

!l

\
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V/3W `J-3 a Y^

density (MT/m"3) 2.63

packing fraction 0.7

Waste volume (m"3) 3.49E+05 4.37E+05 5.24E+05 6.99E+05 1.22E+06

Number of 5300 m'3 vaults 66 83 99 132 231

LAW facility sizing

Schedule, years 19

Capacity MT/day 200

Overell efficiency, %
Required capacity MT/day (assuming 19 yrs ops, 60% OE)

46%
d-546}

3&%
i93:26

;46
231-93

934
309:22

462'%
34144

Required operating duration yrs (assuming 200 MT/day, 60% OE) 15 18.36 22.03 29.38 51-4}

Required operation duration, yrs (including 2 yrs start up) 17

I/

( \l

^.'.,
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Ex Situ-In Sim Comb

RP(^ 7 30 ^^

Assumptions:

•.W glass waste oxide loading basis to be- 20 wt% waste oxides with a 1.2 blending factor (excluding Na2O and SiO2)

ing the WHC engineering data package material balance calculate the waste oxide loading

. adjust mass of the glass produced to achieve a 20 wt % waste oxide loading

3. LAW glass sodium oxide loading basis is to be 15 wt%

Input Stream LAW HLW HLW fraction
STREAM 1 converted to 407 437 314 344

oxides PRTT GLASS FRIT GLASS
Volume kilo-litets

Specific Gravity

Cs and Ba, (MCi) 6.66E+01 9.78E+00 5.68E+01 0.85311

Sr and Y, (MCi) 8.29E+01 5.26E+00 7.76E+01 0.9365
To, (MCi) 2.94E-02 2.39E-02 5.46E-03 0.185791

Am, (MCi) 7.98E-02 6.61E-03 7.32E-02 0.917148
Np, (MCi) 1.38E-04 1.38E-05 I.24E-04 0.900194
Pu-239, (MCi) 1.66E-04 1.05E-05 1.55E-04 0.93667
Pu-240, (MCi) 4.08E-03 2.52E-04 3.83E-03 0.938154

Pu-241,(MCi) 4.67E-02 9.23E-04 4.58E-02 0.980235
Total TRU, (MCi) 1.48E-0I 8.51E-03 1.39E-01 0.942507

Total MCi 1.50E+08 2.08E+06 1.48E+08 0.986148
Total Mass Flow (MT) 3.28E+05 1.17E+04

Total Cr, (MT) 0.215686

Total Na, (MT) 0.031431
Total Si, (MT)

Total P, (MT) 0.167694
Total N02-, (MT)

Total N03-, (MT)

AG+ 0.50337

AG20 5.41E-01 1.04E-01 4.37E-0I 0.80786
AL+3 1681.486
AL203 6.38E+03 1.54E+04 2.04E+04 1.39E+03 0.218159

<L(OH)4- 5968.793
t-3

.03 0.917017
..0+5 1.0285

AS205 1.58E+00 9.56E-0I 6.21E-01 0.393628

B+3 0.6485
B203 2.09E+00 2.99E-01 1.51E+03 1.51E+03 0.856898
BA+2 1.1804

BAO 1.32E+00 2.68E-01 1.05E+00 0.796583
BE+2 131.8917

BEO 3.66E+02 3.35E+02 3.18E+01 0.086887

BI+3 2.21859

B1203 2.47E+00 6.32E-01 1.84E+00 0.744392

C14

CA+2 62.2086

CANCRINITE

CAO 8.71E+01 4.52E+04 4.52E+04 7.85E+01 0.9018

CD+2 5.6576
CDO 6.46E+00 1.34E+00 5.12E+00 0.791958

CE+3 153.1929
CE203 1.79E+02 1.80E+00 1.78E+02 0.989992
CL- 260.9235

CL2

CO
C02

C03-2 2240.289

CR+3 64.3875
CR203 9.63E+01 7.56E+01 2.07E+01 0.215322
CR(OH)4- 102.4395
CS+
C520 0.00E+00 0.992921
CU+2 0.4759

'0 5.96E-0I 1.14E-01 4.82E-0I 0.808658

04
739.1503

i

^

C
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Es Situ-In Situ Comb

r^P3a-q^

Fz
3 509.9566

3 7.29E+02 1.22E+01 7.17E+02 0.98326

H20

H2S

HG

HG+2 0.7113

I-

12

K+

K20

353.4002
4.21E+02 4.37E+00 4.17E+02 0.989634

KEROSENE

LA+3

LA203

3.1199
3.66E+00 3.80E-02 3.62E+00 0.989621

LI+ 0.0243

LI20 5.21E-02 2.I4E-04 4.31E+02 4.31E+02 0.995884

MG+2 1.173

MGO 8.92E-01 7.00E-02 8.22E-01 0.921569

MNO2 I05.73 1.67E+02 1.57E+01 1.52E+02 0.906331

M0+6
M003

5.0199
7.53E+00 6.45E+00 1.08E+00 0.143361

N2

NA+ 45382.16

NA20 6.I2E+04 5.92E+04 1.92E+03 0.031419

NH3

NI+3 137.5048

N12FECN6 223.597

N1203 2.50E+02 9.54E+01 1.55E+02 0.618412

N10 0.999934

NO

N02
*t02- 6495.108

71426.9
4

.,`02 0.90036

02

OH- 5131.203

PB+4 3.0014
PBO2 3.47E+00 1.29E+00 2.I7E+00 0.626446

P04-3 2824.588
P205 2.116+03 1.76E+03 3.54E+02 0.167565

P205:24W

PU+4

PU02 0.936895

S
S1+4

S102 890.9147 7.03E+02 2.67E+05 2.67E+05 9.72E+03 1.04E+04 I

S02

S04-2 1597.07

SR+2 31.928

SRO 3.77E+01 3.49E-01 3.74E+01 0.990762

TC02
TC04

TC207 0.18569

TOC 931.291
U02+2

U03

1.5866
1.50E+00 7.70E-02 1.43E+00 0.948756

V+5 0.0694
V205 1.24E-0I 0.751121

W+6 11.328

W02

W03 1.43E+01 I.43E+01 3.12E-02

0.999934

0.002187

ZN+2 2.9658
'1) 3.698+00 2.91E+00 7.77E-01 0.210619

4 16.2216

.J2 2.19E+01 2.06E-02 2.19E+01 0.99906
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Ex Situ-In Situ Comb

'7-3o Q^

ZRO2:2H2

,.e Oxides Total (MT) 6.66E+04 6.20E+03
Waste Oxides Less Na & Si 3.57E+03

HLW

20 wt . % waste oxide Ioadine

Blending factor 1 1.2 1.5 2 3.5

Mass of glass required 1.54E+04 1.85E+04 2.31E+04 3.08E+04 5.39E+04

glass formers required MT 9.21E+03 1.23E+04 1.69E+04 2.46E+04 4.77E+04

WOL(-Na20,-SiO2) 23% 20% 15% 12% 7%
W0L (with all tank wastes) 40% 34% 27% 20% 11%

Glass Formers Required

B203 (MT) 1.19E+03 1.58E+03 2.18E+03 3.17E+03 6.14E+03

Li20 (MT) 3.39E+02 4.52E+02 6.22E+02 9.06E+02 1.76E+03

SiO2 (MT) 7.65E+03 1.02E+04 1.41E+04 2.05E+04 3.97E+04

glass density (MT/m'3) 2.63
cullet packing fraction 0.7 (LAW only)

Waste volume (m3) 5.86E+03 7.03E+03 8.79E+03 1.I7E+04 2.05E+04
Canister Volume (m3) 1.17

NumberofCanuters (2x) S.O1E+03 6.0IE+03 7.51E+03 1.00E+04 1.75E+04
Nu. of Canisters /HMP 4
Number of HMPCs I.25E+03 1.50E+03 I.88E+03 2.50E+03 4.38E+03
Number of trips @ 10 HMPCs /trip 125 150 188 250 438

HLW Facility Sizin¢

Schedule 14 yrs

Capacity MT/day 5

Overall efficiency, % 36R 48% 66% 96% 4874(.
Required capacity MT/day (assuming 14 yrs ops, 60% oE) 300 4 6 8 46
Required operating duration yes (assuming 5 MT/day, 60% OE) 8-04 11 43 22 44
Required operating duration (2 yrs start up) 13
LA}Y

15 wt. % s+dium oxlde loadin¢

Blending factor 1 1.25 1.5 2 3.5
Mass of glass required to achieve 15% wo loading, MT 3.95E+05 4.94E+05 5.92E+05 7.90E+05 1.38E+06
total frit required, MT 3.28E+05 4.27E+05 5.26E+05 7.23E+05 1.32E+06

Glass formers

A1203 1.54E+04 2.01E+04 2.47E+04 3.40E+04 6.18E+04

4.52E+04 5.88E+04 7.24E+04 9.96E+04 1.81E+05
2.68E+05 3.48E+05 4.29E+05 5.89E+05 1.07E+061
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Ez Sim-In Sim Comb c+" """' '! ^ 7 S

q,gJ-?-^;- 30 -,? l
glass density (MT/m"3) 2.63

! packing fraction 0.7

.te volume (m"3) 2.15E+05 2.68E+05 3.22E+05 4.29E+05 7.5IE+05 ########

Number of 5300 m'3 vaults 40 51 61 81 142

LAW facility sizing

Schedule, years 14

Capacity MT/day 120

Overall efficiency, % 64?b Si% 97-% -M% 2254U

Required capacity MT/day (assuming 15 yrs ops, 60% OE) F20 430 i80 240 42+

Required operating duration yrs (assuming 120 MT/day, 60% OE) 15 49 23 30 53

Operating duration (with 2 yrs start up) 17
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Combo 2
Rek! I

_'Or.n ho C^
PW

/ ..

Assumptions:
1. HLW glass waste oxide loading basis to be 20 wt% waste oxides (excluding Na2O and SiO2)

2. Using the WHC engineering data package material balance calculate the waste oxide loading

and adjust mass of the glass produced to achieve a 20 wt % waste oxide loading

3. LAW glass sodium oxide loading basis is to be 15 wt%

InputStream Input LAW HLW HLW fraction

STREAM I converted to 407 437 314 344

oxides FRIT GLASS FRIT GLASS

Volume kilo-liters
Specific Gravity
Cs and Ba, (MCi)

Sr and Y. (MCi)

63.774
43.032

9.37E+00
2.73E+00

5.44E+01
4.03E+01

0.85311
0.9365

To. (MCi) 0.0274 2.23E-02 5.09E-03 0.185790632

Am, (MCi) 0.0763 6.32E-03 7.00E-02 0.917148362

Np, (MCi)

Pu-239, (MCi)
Pu-240, (MCi)

0.0001
0.0076
0.0019

9.98E-06
4.81E-04
1.18E-04

9.00E-05
7.12E-03

1.78E-03

0.900193798
0.936670459
0.93815357

Pu-241,(MCi) 0.0189 3.74E-04 1.85E-02 0.980235043

Total TRU, (MCi) 0.1053 6.05E-03 9.92E-02 0.942507069

Total MCi 115.095 1.59E+00 1.14E+02 0.986148321

Total Mass Flow (M't) 1.91E+05 6.88E+03

Total Cr, (MT) 0.215686275

Total Na, (M'n 0.031431269

Total Si, (MT)

Total P, (M'l) 0.167694205

Total N02-, (MT)

Total N03-, (MT)
AG+ 5.05E-01

AG20 5.43E-01 1.04E-01 4.39E-01 0.807860262

AL+3
AL203
AL(OH)4-

4.33E+02

5.02E+03

3.51E+03 8.98E+03 1.17E+04 7.66E+02 0.21815889

AM+3
AM203
AS+5

0.02452
1.04E+00

2.45E-02 2.03E-03 2.25E-02 0.917017438

AS205 1.59E+00 9.66E-01 6.27E-01 0.393627955

B+3
B203
BA+2

9.68E-0t

2.89E+00

3.12E+00 4.47E-01 8.85E+02 8.88E+02 0.856898029

BAO 3.236+00 6.57E-01 2.57E+00 0.796582775

8E+2 6.61E-02

BEO 1.84E-01 1.68E-01 1.60E-02 0.086886565

81+3 2.05E+01

B1203 2.29E+01 5.85E+00 1.70E+01 0.74439157

C14
CA+2 3.21E+01

CANCRINITE
CAO 4.49E+01 2.63E+04 2.63E+04 4.05E+01 0.9018

CD+2 6.14E+00
CDO 7.OIE+00 1.46E+00 5.55E+00 0.791958042

CE+3 8.75E+01
CE203 1.02E+02 1.03E+00 1.01E+02 0.989992467

CL- 2.62E+02

CL2
CO
C02
C03-2 1.88B+03

CR+3 3.31E+01
CR203 5.05E+01 3.97E+01 1.09E+01 0.215321681

CR(OH)4- 9.93E+01

CS+
CS20
CU+2 5.82E-01

4.88E-01 3.46E-03 4.85E-01 0.992921033

CUO 7.28E-01 1.39E-01 5.89E-01 0.808658009

CUSO4

F- 1.22E+02

F2
FE+3 2.33E+02
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Combo 2

/

FE203 3.33E+02 5.58E+00 3.28E+02 0.983260198

H2
H20
H2S
HG
HG+2 1.35E-0I

I-

12
K+ 3.63E+02

K20 4.33E+02 4.49E+00 4.29E+02 0.989634266

KEROSENE
LA+3 1.93E+01

LA203 2.27E+01 2.35E-01 2.24E+01 0.989621048

LI+ 2.46E-02

L120 5.27E-02 2.17E-04 2.53E+02 2.538+02 0.995883681

MG+2 9.33E+00

MGO 7.10E+00 5.57E-01 6.54E+00 0.921568627

MNO2 7.37E+01 1.I78+02 1.09E+01 1.06E+02 0.90633131

M0+6 5.10E+00

M003 7.64E+00 6.55E+00 I.10E+00 0.143360752

N2
NA+ 2.63E+04

NA20 3.55E+04 3.44E+04 I.12E+03 0.031418851

NH3
N1+3 5.91E+01

NI2FECN6 8.62E+01

NI203 1.05E+02 4.00E+01 6.49E+01 0.618412275

MO 0.999933925

NO
N02
NO2- 4.57E+03

NO3- 3.99E+04

NP+4
NPO2 1.34E-01 1.34E-02 1.21E-01 0.900360144

02
OH- 2.25E+03

PB+4 4.79E+00

P802 5.53E+00 2.078+00 3.46E+00 0.626446281

P04-3 I.32E+03

P205 9.89E+02 8.23E+02 1.66E+02 0.167564655

P205:24W
PU+4
PU02 1.50E-01 9.44E-03 1.40E-0I 0.936895083

S
SI+4
5I02 4.59E+02 4.59E+02 1.56E+05 1.56E+05 5.728+03 6.I8E+03 1

S02
S04-2 1.06E+03

SR+2
SRO
TC02

3.73E-0I
4.41E-0I 4.07E-03 4.37E-01 0.990762125

TCO4-
TC207 2.54E+00 2.07E+00 4.71E-01 0.185689949

TOC LI0E+03

U02+2 1.69E+00

U03 8.67E+02 4.44E+01 8.23E+02 0.948755823

V+5
V2O5 0.751121076

W+6 1.99E+00
W02 0.999934018

W03 2.50E+00 2.50E+00 5.47E-03 0.002186697

ZN+2 3.26E+00

ZNO 4.06E+00 3.20E+00 8.54E-0I 0.210619469

ZR+4
ZR02
ZR02:2H2

2.72E+01
3.67E+01 3.45E-02 3.67E+01 0.999060304

Wzste Oxides Total (MT) 3.81E+04 4.5IE+03

Waste Oxides Lest Na & Si 2.94E+03
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C

Combo 2

3d'Ybl'

HLW

20 xi.'b wanh odde loadine

Blending factor 1 1.2 1.5 2 3.5

Mass of glass required 1.27E+04 1.52E+04 1.90E+04 2.53E+04 4.43E+04

frit required MT 8.15E+03 1.07E+04 1.45E+04 2.08E+04 3.98E+04

WOL(-Na2O,-Si02) 23% 20% 15% 12% 7%

WOL (with all lank wastes) 36% 30% 24% 18% 10%

Glass Fortners Required

B203 (MT) 1.05E+03 1.37E+03 1.86E+03 2.68E+03 5.12E+03

L120 (MT) 3.00E+02 3,93E+02 5.33E+02 7.66E+02 1.46E+03

Si02(MT) 6.77E+03 8.87E+03 1.20E+04 1.73E+04 3.31E+04

glass density (MT/m^3) 2.63

culla packing fraction 0.7 (LAW only)

Waste volume (m^3) 4Sib+03 5.78E+03 7.22r, 1 03 9:636+03 1,68E+04

Canister Volume (m^3) 1.17

Number of Canisters (2x) 4.94E+03 `.'^:o3 8.236+03 1.446+04

Nu. of Canisters /HMPC 4

Number of HMPCs 1.032 103 1.23E+03 ,'."^ 2:065+03 3:606+03

Number of trips @ 10 HMPCs /trip 403 123 +34 206 360

HLW Facilitv Sizine

Schedule 14 yrs

Capacity MT/day 4.5

Overall efficiency, 9e 35% 46% 63°b 99% 473%

Required capacity MT/day (assuming 14 yrs ops. 60% OE) 3,66 3:48 4.7d 639 13,98

Required operating duration yrs (assuming 4.5 MT/day, 60% OE) 32:00 11 23.00 32.60 6400

Required Operating duration, yrs (including 2 yrs start up) 13 -

i,AW

?S wt. % sodium ozide loadinq

Blending factor 1 1.25 1.5 2 3.5

Mass of giass required to achieve 15% wo loading, MT 2.29E+05 2.87E+05 3.44E+05 4.59E+05 8.03E+05

total glass formers requircd, MT 1.91E+05 2.48E+05 3.06E+05 4.20E+05 7.64E+05

glass density (MT/m^3) 2.63

cullet packing fraction 0.7

Glass formers (fdT)

A1203 8.98E+03 1.17E+04 1.44E+04 1.98E+04 3.59E+04

CaO 2.63E+04 3.42E+04 4.21E+04 5.79E+04 1.05E+05

SiO2 1.56E+05 2.02E+05 2.49E+05 3.43E+05 6.23E+05

Waaevolume(m"3) 1.25E+05 1.56E+05 1.87E+05 2.49E+05 4.36E+05

Number of 5300 m^3 vaults 24 29 35 47 82

LAW facility sizing
Schedule, years 14
Capacity MT/day 200

Overall efficiency. % 234 283'6 34% 45% 74%

Required capacity MT/day (assuming 15 yrs ops, 60% OE) 70 87 405 ^140 244

Required operating duration yrs (assuming 70 MT/day, 60% OE) 15 a&70 38:44 @f19E 33.35

Operating duration (including 2 yrs start up) 17
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+ ^EV ^ ^/4/9^. ^`/ /'^- sYEx Situ-In Situ Comb

Assumptions:

t.W glass waste oxide loading basis to be- 20 wt% waste oxides with a 1.2 blending factor (excluding Na2O and SiO2)

ing the WHC engineering data package material balance calculate the waste oxide loading

adjust mass of the glass produced to achieve a 20 wt % waste oxide loading

3. LAW glass sodium oxide loading basis is to be 15 wt%

Input Stream LAW HLW HLW fraction

STREAM 1 converted to 407 437 314 344

oxides FRIT GLASS FRIT GLASS

Volume kilo-liters

Specific Gravity

Cs and Ba, (MCi)

Sr and Y, (MCi)

6.66E+01

8.29E+01
9.78E+00

5.26E+00
5.68E+01

7.76E+01
0.85311

0.9365

To, (MCi) 2.94E-02 2.39E-02 5.46E-03 0.185791

Am, (MCi) 7.98E-02 6.61E-03 7.32E-02 0.917148

Np, (MCi) 1.38E-04 1.38E-05 1.24E-04 0.900194

Pu-239, (MCi) 1.66E-04 1.05E-05 1.55E-04 0.93667 11

Pu-240, (MCi) 4.08E-03 2.52E-04 3.83E-03 0.938154

Pu-241,(MCi) 4.67E-02 9.23E-04 4.58E-02 0.980235

Total TRU. (MCi) 1.48E-01 8.51E-03 1.395-01 0.942507

Total MCi 1.50E+08 2.08E+06 1.48E+08 0.986148

Total Mass Flow (MT) 3.28E+05 1.17E+04

Total Cr, (MT) 0.215686

Total Na, (MT) 0.031431

Total Si, (MT)

Total P. (MT) 0.167694

Total N02-, (MT)

Total N03-, (MT)

AG+ 0.50337
AG20 5.41E-01 1.04E-01 4.37E-01 0.80786

AL+3 1681.486

AL203 6.38E+03 1.54E+04 2.04E+04 1.39E+03 0.218159

er{OH)4- 5968.793

13

03 0.917017

....+5 1.0285
AS205 1.58E+00 9.56E-01 6.21E-01 0.393628

B+3 0.6485
B203 2.09E+00 2.99E-01 1.51E+03 1.51E+03 0.856898

BA+2 1.1804

BAO 1.32E+00 2.68E-01 1.05E+00 0.796583

BE+2

BEO

BI+3

131.8917

2.21859

3.66E+02

-

3.35E+02 3.18E+01 0.086887

BI203 2.47E+00 6.32E-01 1.84E+00 0.744392

C14
CA+2 62.2086
CANCRINITE

CAO 8.71E+01 4.52E+04 4.52E+04 7.85E+01 0.9018

CD+2 5.6576
CDO 6.46E+00 1.34E+00 5.12E+00 0.791958

CE+3 153.1929

CE203 1.79E+02 1.80E+00 1.78E+02 0.989992

CL- 260.9235

CL2

CO

C02

F

C03-2 2240.289
CR+3 64.3875
CR203 9.63E+01 7.56E+01 2.07E+01 0.215322

CR(OH)4- 102.4395

CS+ 1 I
CS20 0.00E+00 0.992921

CU+2 0.4759
5.96E-01 1.14E-01 4.82E-01 0.808658

J4
739.1503

1
\
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Ex Situ-In Situ Comb

Fz
3 509.9566
13 7.29E+02 1.22E+01 7.17E+02 0.98326

H20

H2S
HG
HG+2 0.7113

I-

I2

K+ 353.4002

K20 4.21E+02 4.37E+00 4.17E+02 0.989634

KEROSENE

LA+3 3.1199

LA203 3.66E+00 3.80E-02 3.62E+00 0.989621

LI+ 0.0243

L120 5.21E-02 2.14E-04 4.31E+02 4.31E+02 0.995884

MG+2 1.173
MGO 8.92E-01 7.00E-02 8.22E-01 0.921569

MN02 105.73 1.67E+02 1.57E+01 1.52E+02 0.906331

MO+6 5.0199
M003 7.53E+00 6.45E+00 1.08E+00 0.143361

N2

NA+ 45382.16

NA20 6.12E+04 5.92E+04 1.92E+03 0.031419

NH3

NI+3 137.5048

NI2FECN6 223.597

N1203 2.50E+02 9.54E+01 1.55E+02 0.618412

NIO 0.999934

NO
N02

Nn2- 6495.108
71426.9

4
„t02 0.90036

02

OH- 5131.203

PB+4 3.0014

P802 3.47E+00 1.29E+00 2.17E+00 0.626446

P04-3 2824.588

P205 2.11E+03 1.76E+03 3.54E+02 0.167565

P205:24W

PU+4

PU02 0.936895

S

SI+4

8102 890.9147 7.03E+02 2.67E+05 2.67E+05 9.72E+03 1.04E+04 1

S02

S04-2 1597.07
SR+2 31.928

SRO 3.77E+01 3.49E-01 3.74E+01 0.990762

TC02

TCO4-

TC207 0.18569

TOC 931.291

U02+2

U03

1.5866
1.59E+03 8.13E+01 1.50E+03 0.948756

V+5 0.0694

V205 1.24E-01 0.751121

W+6 11.328

W02
W03 1.43E+01 1.43E+01 3.12E-02

0.999934
0.002187

ZN+2 2.9658
1 3.69E+00 11 2.91E+00 7.77E-01 0.210619

4 16.2216

.j2 2.19E+01 2.06E-02 2.19E+01 0.99906

`i

1

`
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Ex Situ-In Sim Comb

/Zot/ 7 - 30 "' P&,

ZR02:2H2

..te Oxides Toml (Ml) 6.66E+04 7.70E+03

Waste Oxides Less Na & Si 5.08E+03

HLW

10 wt. % waste oxide loadinn

Blending factor 1 1.2 1.5 2 3.5

Mass of glass required 2.19E+04 2.63E+04 3.28E+04 4.38E+04 7.66E+04
glass formers required MT 1.42E+04 1.86E+04 2.51E+04 3.6IE+04 6.89E+04

WOL (- Na2O, - SiO2) 23% 20% 15% 12% 7%

WOL (with all tank wastes) 35% 29% 23% 18% 10%

Glass Formers Required

B203 (MT) 1.83E+03 2.39E+03 3.23E+03 4.64E+03 8.87E+03

Li20 (MT) 5.22E+02 6.83E+02 9.25E+02 1.33E+03 2.54E+03
SiO2 (MT) 1.18E+04 1.54E+04 2.09E+04 3.00E+04 5.73E+04

glass density (MT/m^3) 2.63

cullet packing fraction 0.7 (LAW only)

Waste volume (m'3) 8.32E+03 9.99E+03 I.25E+04 1.66E+04 2.91E+04
Canister Volume (m^3) 1.17
Number of Canisters (2x) 7.I1E+03 8.54E+03 1.07E+04 1.42E+04 2.49E+04
Nu. of Canisters /HMP 4

Number of HMPCs 1.78E+03 2.13E+03 2.67E+03 3.56E+03 6.22E+03
Number of trips @ 10 HMPCs /trip 178 213 267 356 622

HLW Facility ci>in

Schedule 14 yrs

Capacity MT/day 8

Overall efficiency, % 33% 43% 644 8856 46946

Required capacity MT/day (assuming 14 yrs ops, 60% OE) 4.63 6 8 42 23

Required operating duration yrs (assuming 8 MT/day, 60% OE) 42$5 11 23 33 63

Required operating du ration (2 yrs start up) 13

LAIY

15 wt. to sodium oxid e loadln¢

Blending factor 1 1.25 1.5 2 3.5

Mass of glass required to achieve 15% we loading, MT 3.95B+05 4.94E+05 5.92E+05 7.90E+05 1.38E+06

total frit required. MT 3.28E+05 4.27E+05 5.26E+05 7.23E+05 1.32E+06

Glass formers
s1203 1.54E+04 2.01E+04 2.47E+04 3.40E+04 6.18E+04

4.52E+04 5.88E+04 7.24E+04 9.96E+04 1.81E+05

2.68E+05 3.48E+05 4.28E+05 5.89E+05 1.07E+06
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5V(^ ^ - ^; z
Ex Sim-In Sim Comb

^'lg<</ 7 - 3a - 26

glass density (MT/m3) 2.63

Ipacking fraction 0.7

,te volume (m3) 2.15E+05 2.68E+05 3.22E+05 4.29E+05 7.51E+05 ########

Number of 5300 m3 vaults 40 51 61 81 142

LAW facility sizing

Schedule, years 14

Capacity MT/day 120

Overall efficiency, % 64% Sl-% 9J,6° 429% 225%

Required capacity MT/day (assuming 15 yrs ops, 60% OE) 420 430 -ISO 240 434

Required operating duration yrs (assuming 120 MT/day, 60% OE) 15 49 23 30 33

Opemting

duration

(with 2 yrs start up) 17
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Intermediate Separations }

^L?n5i^f IV1

s^,^_C3

ASSnm tiorti:

1. HLW glass waste oxide loading basis to be -20 wt% waste oxides (excluding Na2O and SiO2) follow ing a 1.2 blewBng factor

2. Using the WHC engineering data package roaterial balance calculate the waste oxide l oading

and adjust mass of the glas s produced to achieve a 20 wt % waste oxid e loading

3. LAW glass sodium oxid e loading bas is is to be 15 wt%

IoputStream LAW HLW HLW fraction

STREAM 1 407 437 314 344 from Imermediat

solids li quids FRIT GLASS FRIT GLASS Sep arations

Volume kilo-liters
Specific Gravity

Cs and Ba, (MCp
Sr and Y. (MCi)
To. (MCi)
Am, (MCi)
N,(MCi)
Pu-239, (MCi)
Pu-240, (MCi)
Pu-241,(MCi)
Total TRU, (MCi)

Toml MCi
Total Mass Flow (MT)

Total Cr, (MT)
Total Na, (MT)
Total Si, (MT)

Total P. (MT)
Total N02-, (MT)

5.28E+00

1.05E+02

5.89E-03

9.51E-02

9.29E-05

2.47E-02

6.28E-03

7.34E-02

2.00E-01

1.11E+02

1.94E+04

1.32E+02

1.24E+03

5.24E+02

7.80E+02

7.38E+01

6.28E+0I

2.I0E+00

2.61E-02

8.61E-03

1.03E-05

1.67E-03

4.14E-04

1.49E-03

1.22E-02

6.49E+01

7.I0E+05

5.15E+01

6.51E+04

5.65E+00

8.42E+02

9.54E+03

81E+05

1.07E+05

1.00E+01

6.80E+00

2.59E-02

8.60E-03

1.03E-05

1.67E-03

4.14E-04

1.48E-03

1.22E-02

2.43E+00

3.87E+05

1.44E+02

7.18E+04

1.07E+05

1.35E+03

36E+04

5.29E+03

5.81E+01

1.00E+02

5.91E-03

9.52E-02

9.29E-05

2.47E-02

6.28E-03

7.34E-02

2.00E-01

1.73E+02

2.51E+04

3.96E+01

2.33E+03

5.83E+03

2.72E+02

0.853113984
0.936507937
0.185790632
0.917148362
0.900193798
0.936670459
0.93815357

0.980235043
0.942507069
0.986148321

0.215686275
0.031431269

0.167694205

Total N03-. (MT) 1.03E+03 1.06E+05

AG+
AG20
AL+3

1.38E+00

2.37E+03

3.28E-01
3.52E-01 1.48E+00 0.807860262

AL203 1.32E+04 1.94E+04 1.73E+03 0.21815889

AL(OH)4- 4.83E+03

AM+3 2.77E-02 2.51E-03

AM203 2.76E-03 3.05E-02 0.917017438

AS+S 4.98E-01 7.70E-01

AS205 1.18E+00 7.66E-01 0.393627955

B+3 9.94E-01 5.19E-01

B203 1.67E+00 I.75E+03 1.76E+03 0.856898029

BA+2 3.09E+00 7.91E-01

BAO 8.81E-01 3.45E+00 0.796582775

BE+2 7.61E-03 8.19E-02

BEO 2.27E-0I 2.16E-02 0.086886565

81+3 1.96E+02 6.76E+01

B1203 7.52E+01 2.I9E+02 0.74439157

C14 4.53E-04 7.43E-04

CA+2 1.33E+02 1.67E+01

CANCRINITE 2.70E+03

CAO 3.87E+04 3.87E+04 1.89E+02

CD+2 7.93E+00 2.09E+00
CDO 2.38E+00 9.06E+00 0.791958042

CE+3 2.35E+02 2.37E+00

CE203 2.79E+00 2.76E+02 0.989997467

C4 3.49E+00 3.11E+02

CL2
CO
C02
C03-2 2.25E+02 3.37E+03
CR+3 L32E+02
CR203 2.1IE+02 5.79E+01 0.215321681

CR(OH)4- 1.19E+02

CS+ 9.25E-02 8.19E-01
CS20 6.83E-03 9.58E-01 0.992921033

CU+2 7.46E-01 1.77E-0I

CUO 2.21E-0I 9.34E-0I 0.808658009

CUSO4
F. 5.97E+01 1.12E+03

F2
FE+3 7.63E+02 1.44E+01
FE203 2.06E+0I I.21E+03 0.983260198

H2
H20 5.07E+05

H2S
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HG
HG+2 9.00E-03 9.49E-01
I- 2.02E+0I 5.46E+02

12
K+ 2.I0E+01 2.19E-01

K20 2.65E-01 2.53E+01 0.989634266
KEROSENE
LA+3 2.I0E+01 2.19E-0I
LA203 2.58E-01 2.46E+01 0.989621048
LI+ 2.46E-02 5.77E-03

L120 1.24E-02 5.00E+02 5.03E+02 0.995883681
MG+2 I. 10E+01 9.65E-01

MGO 1.60E+00 1.88E+01 0.92 15 6 8627
MN02 2.09E+02 2.17E+01 2.16E+01 2.09E+02 0.90633131
MO+6 8.01E-01 4.87E+00

M003 7.29E+00 1.22E+00 0.143360752
N2
NA+ 7.77E+02 6.5IE+04
NA20 9.68E+04 3.14E+03 0.031418851
NH3
N[+3 6.57E+00 4.07E+00

NI2FECN6 5.c0E+02
N1203 5.72E+00 9.27E+00 0.618412275
NIO 1.50E-02 2.27E+02 0.999933925
NO
N02
N02- 7.38E+01 9.54E+03

N03- 1.03E+03 1.06E+05
NP+4 1.32E-01 1.46E-02
NP02 1.66E-02 1.50E-01 0.900360144

02
OH- 5.00E+03 6.44E+03
PB+4 3.28E+00 1.96E+00
P802 2.26E+00 3.79E+00 0.626446281
P04-3 2.39E+03 2.58E+03

P205 3.09E+03 6.22E+02 0.167564655

P205:24W 5.21E-0I
PU+4 4.27E-01 2.88E-02

PU02 3.26E-02 4.84E-01 0.936895083

S
S[+4 7.90E+0I 5.65E+00
S102 2.29E+05 2.29E+05 1.13E+04 1.25E+04 1

S02
S04-2 3.97E+01 2.01E+03

SR+2 3.64E+01 3.75E-01
SRO 4.00E-01 4.29E+01 0.990762125

TC02
TCO4- 5.68E-01 2.52E+00

TC207 2.39E+00 5.45E-01 0.185689949

TOC 1.16E+02 1.42E+03
U02+2 1.58E+03 8.52E+01
U03 9.02E+01 1.67E+03 0.948755824

V+5 1.88E-01 6.20E-02
V205 1.1 fE-01 3.35E-01 0.751121076

W+6 7.47E-01
W02 2.91E-05 4.41E-01 0.999934018

W03 9.40E-01 2.06E-03 0.002186697

ZN+2 9.45E-01 3.59E+00

ZNO 4.46E+00 1.19E+00 0.210619469

ZR+4 2.77E+02 4.48E-01

ZRO2 6.49E-01 6.90E+02 0.999060304

ZRO2:2H2 4.09E+02 2.15E+01

WHC Data Packaee Basis:

Mass LAW waste oxidu 106544.7302

LAW waatc loadin (warte oxide) 28%

LAW wazte loadin (sodium oxide) 25%

Mass HLW wazte oxidu 7.26E+03

HLW waste loading (waste oxides)
HLW WOL (- Na2O. - SiO2) 29%

HLW WOL (all tank waste) 46%

HLW
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20 wt. % wa<te oxide loadiny -

Blending factor 1 1.2 1.5 2 3.5

Mass of glass required for 12,200'long' ean @ 1.2 Blend , MT 31287.18603 37544.62324 46930.77905 62574.37207 109505.1511

additional @it required (equals increased glass) MT 6.19E+03 1.24E+04 2.18E+04 3.75E+04 8.44E+04

total frit required, MT 1.98E+04 2.60E+04 3.54E+04 5.11E+04 9.80E+04

WOL (- Na2O, - SiO2) 23% 20% 15% 12% 7%

WOL(withalltankwastes) 37% 31% 25% 18% 11%

glass density (MT/m'3) 2.63

culletpacking fraction 0.7 (LAW only)

Waste volume (m'3) 1.19E+04 1.43E+04 1.78E+04 2.388+04 4.16E+04

Canister Volume (m'3) 1.17

Number of Canisters (2x) 1.02E+04 1.22E+04 1.53E+04 2.03E+04 3.56E+04

Nu. of Canisters /HMPC 4

Number of HMPCs 2.54E+03 3.05E+03 3.81E+03 5.08E+03 8.90E+03

Number of trips ® 10 HMPCs /trip 254 305 381 508 890

HLW Facilirv C'zinn

Schedule 14yrf

Capacity MT/day 20

Overall efficiency, % 3FRG . 37% 46% 6}{b 407g<.

Required capacity MT/day (assuming 1 4 yrs ops, 60% OE) 40.20 12.25 +5:3F 20.44 33:72

Required operating duration yrs (assuming 20 MT/day, 60% OE) 9 947F 44:29 25:00

Required operating duration, yrs, including 2 yrs. start up 11

15 wt % waste oxide loading
Mass of lass requ ired to achieve 15% wo loading MT 4.84E+04 5.81E+04 7.26E+04 9.68E+04 1.69E+05

Volume (m'3) 1.84E+04 2.21E+04 2.76E+04 3.68E+04 6.44E+04

NumberofCanist tx }
Additional Glass Formers R, MT

Total Glass Formers, MT

,f 1.57E+04
2.33E+04
3.69E+04

. 1.89E+04
3.30E+04
4.66E+04

2.36E+04
4.75E+04
6.11E+04

3.15E+04
7.17E+04
8.53E+04

5.50E+04
1.44E+05
1.58E+05

40 wt % waste uxide loa
Massofglxssrequiredtoaehieve40%woloadingM
Volume(m'3)
NumberofC.anisters Ix
Additional Glass Formers R. MT

T 1.81E+04
6.90E+03
5.90E+03
fi.95E+03

2.18E+04
8.28E+03
7.08E+03
-3.32E+03

2.72E+04
1.03E+04
8.85E+03
2.12E+03

3.63E+04
1.38E+04
1.18E+04
1.12E+04

6.35E+04
2.41E+04
2.06E+04
3.84E+04

Total Glass Formers R. MT 6.65E+03 1.03E+04 1.57E+04 2.48E+04 5.20E+04

LAH

1M 3, -at um odd 1., lna

Blending factor 1 1.25 1.5 2 3.5

Mass of glass required to achieve 15% wo loading, MT 6.45E+05 8.07E+05 9.68E+05 1.29E+06 2.26E+06

additional frit required (equals increased glass) MT 2.58E+05 4.20E+05 5.81E+05 9.04E+05 1.87E+06

total frit required, MT 5.39E+05 7.01E+05 8.62E+05 1.18E+06 2.15E+06

glass density (MT/m'3) 2.63

cultet packing fraction 0.7

Waste volume (m'3) 3.51E+05 3.81E+05 4.68E+05 6.43E+05 1.17E+06

Number of 5300 m"3 vaults 66 72 88 121 221

LAW facility sizing
Schedule, years 14

Capacity MT/day 200

OveraOefficiency, % 794 954 06% M*

R ired eapacity MT/day (assuming 14 yrs o, 60% OE) a10^.48 26ii0 31372 420?)6 736^8

Required operating duration yrs (assuming 200 MT/day, 60% OE) 15 78i2 23.{0 2947 34a37
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P^^ 4=GC

ecv-7-3o-y("

Required operating dura6oo, yrs (with 2 yrs start up) 17

IOF• %'--oxid loe In

Blendin faetur
Mass of glzss required to achieve 10

Additional Glass Formers , MT

I
9.68E+05
5.81E+05

1.25
1.21E+06
8.23E+05

2
1.94E+06
1.55E+06

3.5
3.39E+06
3.00E+06

Total Glass Formers, MT
Waste volume, m'3
Numlxr of 5,300 m"3 vaults

8.62E+05
5.26E+05

99

1.I0E+06
6.57E+05

124

1.83E+06
1.05E+06

198

3.28E+06
1.84E+06

347

05 wt $, •^^+t ^m oxld Inadin

Blending factor
Mass of glass uired to acfiive 25 wl % Na2G

Additional Glass Furmers, MT

Total Glass Formers, MT

Waz[e Volume

1
3.87E+05
0.00E+00
2.81E+05

210320.478

1.25
4.84E+05
9.70E+04
3.78E+05

262900.5975

2
7.74E+05
3.87E+05
6.68E+05

420640.956

3.5
1.36E+06
9.68E+05
1.25E+06

736121.673

Number of 5,300 m'3 vzults 40 50 79 139
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O 7^ Resovr' 'nmmary
rta 3k

59% NO J MINIMAL MINIMAL ^ .TIVE I
ACTION I RETRIEVAL ^ RETRIEVAL ^ RETRIEVAL

_________ -------__ ------ ^ ___------ ____.___- __________

RESOURCE PHASE IN SITU CLOSE TOTAL FILL AND CLOSE TOTAL I
VIT CAP

-------------- ______ _______ _______ -------
LAND, J TOTAL 5.02E+05 2.50E+05 2.50E+05 2.50E+05 2.50E+05 3.71E+05

PERMANENTLY CONST/OPR 1.88E+05 ^ ^.^n+<^5 ^ ^6^;^'̂' 3.7IE+05

COMMITTED - 3.14E+05

(SQUARE CLOSURE I I
METERS) TANK STAB

BARRIER 2.50E+05 2.50E+05
---------- -------- "-'---"--- '-'-' ---- ----- ------'-- -------'- '_------- ---'-----
LAND, TOTAL 5.57E+05 6.37E+05 2.00E+05 8.37E+05 2.61E+05 2.00E+05 4.61E+05 1.05E+06

TEMPORARILY CONST/OPR 3.60E+05 4.40E+05 1.00E+04 8.32E+05

COMMITTED CLOSURE

(SQUARE TANK STAB

METERS) BARRIER 2.00E+05 2.00E+05 2.20E+05

PIT 30 (BORROW) 1.97E+05 1.97E+05 2.51E+05

-'-"-'-'---"-- -'-------' ------ -------- -_-__ "-"-"- -'-"-'- --------- '-"--_'
TOTAL 4.77E+05 4.77E+05 6.45E+05

3.00E+00 McGEE (EST) 1.26E+05 ^ 1.26E+05 I.46E+05

3.00E+00 PIT 30 (EST) 1.38E+05 ^ 1.38E+05 2.64E+05, ^

3.00E+00 VERNITA (EST 2.13E+05 2.13E+05 2.35E+05 ^
----------'-'-'- --'---'-- ------ ---- ----_ "'_'_'- "'-'-" -------- -'-------
WATER (CM) TOTAL 1.52E+06 1.71E+08 3.80E+04 1.71E+08 2.39E+06 4.13E+04 2.43E+06 1.35E+07

--"---'-"-"-' -----"-' ---- --'-'---- ---"-- ---'--'-- -------" "'-""" ---- -_.-
SANITARY I CONSTAUCTION 1.70E+08 5.90E+05 4.19E+05 ^

(CM) I OPERATION 1.20E+06 1.80E+06 2.08E+06 ^

1 CLOSURE

^ TANK STAB

BARRIER 3.80E+04 3.80E+04 ^ 4.56E+04 ^

I ANC EQUIP 3.30E+03 ^ 3.30E+03 ^
_____________ ^ _______._.__- ___----- ---------- __------- __________ ^

____
_.____.___

RAW CONSTRUCTION 1.70E+04
-

3306+06 ^

(CM) OPERATION 1.50E+06 5.50E+06

"---'-'-' --- -- --'-- -- -'------- ^ '-'_'_' -"""- '---'---
ENERGY, I TOTAL 1.10E+03 4.46E+03 4.46E+03 1.80E+00 1.80E+00 4.54E+03

ELECTRICAL CONSTRUCTION 4.40E-0I 5.60E+01 1.80E+00 3.80E+01

(GWh) OPERATION 1.10E+03 4.40E+03 ^ 0.00E+00 4.50E+03

CLOSURE
"""'_'_------- "'-"_'--- --'--"' -"""'- ------'- ---------- "-""---

GASOLINE (CM) TOTAL 8.60E+04 ^ 1.50E+04 3.00E+02 1.53E+04 I 9.70E+01 3.OIE+02 3.98E+02 4.98E+03

CONSTRUCTION 8.60E+04 ^ 1.50E+04 9.70E+01 4.65E+03

^J I

1 ^
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Resol*"lImmary

59% NO J MINIMAL MINIMAL -TIVE

ACTION ^ RETRIEVAL ^ RETRIEVAL RETRIEVAL

--------- ---------- ----- ^ ------ --- --------- ---------

RESOURCE PHASE IN SITU CLOSE TOTAL FILL AND CLOSE TOTAL

VIT CAP

1 OPERATION

1 CLOSURE

TANK STAB 4.01E+01 4.0IE+01 4.O1E+01

BARRIER 2.60E+02 2.6013+02 2.96E+02

ANC EQUIP 1.20E+00 I.20E+00

__________________ ------__

PROPANE (CM) CONSTRUCTION 7.50E+03 I.10E+04 I.I0E+04 6.00E+02

---------------- _..-'-- ...----- ------- -------- --------- ---------- ---------- --____--

DIESEL(CM) TOTAL 8.50E+04 2.61E+04 4.50E+04 7.11E+04 7.40E+03 5.22E+04 5.96E+04 7.55E+04

CONSTRUCTION 6.30E+04 2.00E+04 1.30E+03 1.35E+04

OPERATION 2.20E+04 6.10E+03 6.10E+03 4.I7E+03

1 CLOSURE

TANK STAB 6.38E+03 6.38E+03

BARRIER 4.50E+04 4.50E+04 5.06E+04

ANC EQUIP 8.02E+02 8.02E+02

-- -_..... ........ __ ________ . . . . _

K&ROSENE (CM) OPERATION 2.90E+04 ^

--------___---- ------- ^ ----- ----- _-------- -------- ^ --------- ---------- --------- ^

MATERIALS TOTAL 3.50E+05 I.30E+05 1.30E+05 1.90E+04 1.90E+04 ^ 3.74E+05

CONCRETE CONSTRUCTION 3.50E+05 1.30E+05 2.70E+05

(CM) OPERATION

LLW VAULTS 8.00E+04 ^

HLW CONTAINERS 5.00E+03 ^

CLOSURE

TANK STAB ^ 5.30E+03 ^ 5.30E+03 ^

BARRIER I I I I
ANC EQUIP 1.37E+04 ^ 1.37E+04

--------...--- ---` -------- ^ ---_--' --------- ------ ^ --------- ---------- ----------

CARBON TOTAL I.30E+04 2.60E+05 2.60E+05 8.21E+04 ^

STEEL CONSTRUCTION 1.30E+04 2.60E+05 5.35E+04 ^

(MT) OPERATION

LLW VAULTS 9.50E+03

HLW CONTAINERS 1.15E+02

1 CLOSURE

-- -
E

--------- --------
STAINLESS TOTAL 2.2OE+01 9.50E+03

STEEL, CONSTRUCTION 9.50E+03

(MT) OPERATION

1 CLOSURE I

<I ^
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r^. Resor'-'ummary

59% 1 1 NO J MINIMAL MINIMAL ^TIVE

ACTION RETRIEVAL RETRIEVAL RETRIEVAL
---------- _________ __________ __________ ------_._ _________

RESOURCE PHASE IN SITU CLOSE TOTAL FILL AND CLOSE TOTAL [
VIT CAP

---'----'-- ------------ ----- ___--- "-"' -------- '-'-'- -"--"-- "-'-"-'-

HASTELLOY/ TOTAL 1.15E+03

INCONEL CONSTRUCTION 1.15E+03

(MT) OPERATION

CLOSURE
-""'----------- '-'--"-- '-"-"' "-'-- ------ -'--'-'-" '-"-"'-- '----'---- -"""'-'

FLUX (MT) ^ TOTAL 1.10E+04 I.10E+04 1.47E+05

ALUMINA OPERATION 6.50E+03

BORAX OPERATION 9.00E+02

BULK FRIT OPERATION 2.60E+01 ^

CALCIUM OXIDE OPERATION 1.95E+04 ^

FERRIC OXIDE OPERATION

LIMESTONE OPERATION I.I0E+04

LITHIUM OXIDE ^ OPERATION 2.50E+02

MAG OXIDE OPERATION

SILICA J OPERATION 1.20E+05 T
.._...... ________

CHEMICALS (MT) TOTAL ^ 1 6.80E+03 6.80E+03 9.55E+04

ALUMINUM NITRATE j OPERATION 5.60E+0C

AMMONIA ^ OPERATION 6.80E+03 4.40E+03

ANTIFOAM OPERATION

APM OPERATION

CMPO OPERATION

I

2.50E+00

CPD OPERATION

CROWN ETHER OPERATION

DCPD OPERATION

DECON CHEM OPERATION m I 1 2.65E+03

DICYCLOP OPERATION 1.70E+03

FLOC OPERATION 4.25E+01

FORMIC ACID OPERATION

FSA OPERATION 2.36E+03 ^

GLYCOLIC ACID OPERATION 1.75E+03

HF OPERATION • ^

HN03, 50% OPERATION 2.10E+03 T
HYDROXYLAMINE OPERATION T
NAOH, 50% OPERATION 1.30E+04

Na3 DTPA OPERATION

NPH OPERATION 3.52E+02

OLIGOMER (MT) OPERATION L 1.70E+03
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Resor' "ummary

59% NO MINIMAL MINIMAL ^ :TIVE

ACTION RETRIEVAL ^ RETRIEVAL RETRIEVAL

--------- ------- ---------- --------- ------ ----------

RESOURCE PHASE IN SITU CLOSE TOTAL FILL AND CLOSE TOTAL

VIT CAP

OXOLIC ACID OPERATION

OXYGEN OPERATION

PEROXIDE OPERATION

POTASSIUM PERMANGANAT I OPERATION

SODIUM BICARB OPERATION

SODIUM CARBONATE OPERATION

SODIUM NITRATE OPERATION 2.70E+01

SODIUM OXALATE OPERATION

SULFUR(MT) OPERATION 6.50E+04

TBP OPERATION 3.78E+02

TSP OPERATION T

ZINC NITRATE OPERATION

------_._----- ---- ---- -- --- _--__- ---- ----- ----------

IX RESIN (CM) OPERATION O.00E+00 1.10E+02

____------------ _ ------ ____----- _._------ ________ __________ __________

EXCAVATION TOTAL -- 2.70E+06 1.18E+06 1.18E+06 6.90E+05 6.90E+05 1.26E+06

(CM) CONSTRUCTION 2.70E+06 6.90E+05 1.26E+06

OPERATION

CLOSURE

"'_------- ---'---- --- ---- --- ------ ----___ -------- ----------

BACKFILL TOTAL 2.60E+06 6.OOE+05

(CM) CONSTRUCTION ^ 2.60E+06 6.00E+05

OPERATION

CLOSURE

----- ---- ------- ------ ------ ---- -------- ------- -------- --------'-

SILT (CM) - CLOSURE 3.77E+05 3.77E+05 ^ 3.77E+05 3.77E+05 4.37E+05

McGEE RANCH BARRIER 3.77E+05 ^ 3.77E+05 4.37E+05

----------- ---------- -- -------- ------ -------- --------- ---------- ----------

SAND/ CONSTRUCTION

GRAVEL (CM) CLOSURE 5.90E+05 4.15E+05 1.60E+06 ^ 1.17E+06 1.17E+06 ^ 1.25E+06

PIT 30 ^ TANK STAB 5.90E+05 5.90E+05 7.54E+05 ^ 7.54E+05

^ BARRIER 4.15E+05 4.15E+05 4.91E+05

__-_ ---------- ---------- -._-___

RIPRAP (CM) CLOSURE 6.38E+05 6.38E+05 6.38E+05 6.38E+05 7.05E+05

VERNITA RANCH BARRIER 6.38E+05

LJ

6.38E+05 7.05E+05

------------------- -------- --_-_--' --------- -___- _-_--'--

ASPHALT (CM) BARRIER 6.25E+04 6.25E+04 6.25E+04 6.25E+04 6.98E+04

IPERSONNEL TOTAL I.08E+05 4.90E+04 9.30E+02 4.99E+04
I

1.07E+03 3.57E+03 5.75E+04

e 'J
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^^. Resor "ummary

59% NO MINIMAL MINIMAL -'TIVE

ACTION RETRIEVAL RETRIEVAL RETRIEVAL

---------- -'-"--'-- ------ --------- --------'- -_--_--'-

RESOURCE PHASE IN SITU CLOSE TOTAL FILL AND CLOSE TOTAL

VIT CAP

(MAN YEARS CONSTRUCTION 3.75E+03 2.20E+04 2.50E+03 2.59E+04

@ 2,000 HR OPERATION 1.04E+05 2.70E+04 2.80E+04

PER YEAR) CLOSURE

TANK STAB 1.40E+02 1.31E+02

BARRIER 3.30E+02 3.30E+02 2.69E+03

D&D
M&M (HR/YR) 6.00E+02 6.00E+02 7.38E+02

---------- -------- --'-'-- ----- -_.^ .__---' --------- --------- -'-"-'--- ---------- ----------

SCHEDULE STAR RD 1995 ^ 2000

END RD 2002 2002

STAR CONST 2037 1998 2.01E+03 2003 2.01E+03

^ END CONST 2042 2016 2.02E+03 2005 2.02E+03

STAR CONST 2087 2.03E+03 ^ 2.03E+03

END CONST 2092 2.03E+03 ^ 2.03E+03

START OP 2033 2005 2005

1 END OP 2037 2016 ^ 2018 --

START OP 2083 1 1

1 END OP 2087

START DD 2013 2018

END DD 2016 ^ 2021

START MM 2024 2.02E+03 ^ 2024 2.02E+03

END MM 2124 2.13E+03 2124 2.13E+03

START SHIP HLW

END SHIP

5/29/96 Page 5
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^^ . ^ ^^ ^
-see

Resor -'-ummary

59% EXTENSIVE EXTENSIVE

RETRIEVAL RETRIEVAL

--- --- --'_" -'----- ---- -----'-' ---'---' -'--'----
WR&T VIT CLOSE TOTAL WR&T VIT CLOSE TOTAL

RESOURCE PHASE

EX SITU EX SITU EX SITU NO SEP NO SEP NO SEP
VIT VIT VIT SUB ALT SUB ALT SUB ALT ^

LAND, TOTAL 4.00E+03 7.90E+04 3.30E+05 4.13E+05 4.00E+03 I.0OE+04 2.50E+05 2.64E+05
PERMANENTLY CONST/OPR 4.OOE+03 7.90E+04 4.00E+03 I.00E+04 ^
COMMITTED

(SQUARE CLOSURE

METERS) TANK STAB -

BARRIER 3.30E+05 2.50E+05

-'----------- ---- _-------- _'_------ ----'- -.,___ --------- --'------- ------- --------- -----'-'-
LAND, TOTAL 3.20E+04 8.10E+05 2.40E+05 1.08E+06 3.20E+04 6.OOE+05 2.OOE+05 8.32E+05
TEMPORARILY CONST/OPR 3.20E+04 8.10E+05 3.20E+04 6.OOE+05 ^
COMMITTED CLOSURE

(SQUARE TANK STAB

METERS) BARRIER 2.40E+05 2.00E+05

PIT 30 (BORROW)
__-__ __________ __________ __________ __________

TOTAL 8.97E+05 7.28E+05

3.00E+00 McGEE (EST) 1.75E+05 ^ 1.26E+05

3.OOE+00 PIT 30 (EST) 4.53E+05 ^ 3.90E+05

3.OOE+00 VERNITA (EST 2.68E+05 2.13E+05

----------'-'-- ------'--- --------- -------- --------- -"--'---- ---------- ---------- ---------- _-'-------
WATER (CM) TOTAL 2.01E+06 1.26E+07 6.03E+04 1.47E+07 2.01E+06 7.52E+05 4.13E+04 2.80E+06
--------------- ------- ------- ""--'- -'---- ---------- --------- ---------- ---------- -'--------
SANITARY CONSTRUCTION 9.40E+03 4.90E+05 9.40E+03 2.30E+05 ^

(CM) OPERATION 2.OOE+06 1.10E+06 ^ 2.OOE+06 6.03E+04
CLOSURE

TANK STAB ^

BARRIER 5.70E+04 ^ 3.80E+04

^ ANC EQUIP 3.30E+03 3.30E+03
----------- ------- ---- ---'- -"----- -------' -'----'- ---------- ------'-' --'---'-'- ----'---'-
RAW CONSTILUCTION

(CM) OPERATION 1.10E+07 4.62E+05

---------- ----- ---------- ----'--- -----__ --------' ------ --------- -'-__-- --------'
ENERGY, TOTAL 1.36E+00 9.07E+03 9.07E+03 1.36E+00 4.72E+03 4.72E+03
ELECTRICAL CONSTRUCTION 7.60E-01 7.30E+01 7.60E-0I 3.00E+01 ^

(GWh) OPERATION 6.00E-01 9.OOE+03 6.00E-01 4.69E+03

CLOSURE
_________ _____ _________ __________

------

___

GASOLINE (CM) TOTAL 3.30E+02 7.30E+03 3.91E+02 8.02E+03 3.30E+02 4.80E+03 3.01E+02 5.43E+03
CONSTRUCTION 3.30E+02 7.30E+03 3.30E+02 4.80E+03

.,e J
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Resor'ammary

59% EXTENSIVE EXTENSIVE

RETRIEVAL RETRIEVAL

-'--'-" ---- ---- ---- ----- -------- --------- ---------
WR&T VIT CLOSE TOTAL WR&T VIT CLOSE TOTAL

RESOURCE PHASE

EX SITU EX SITU EX SITU NO SEP NO SEP NO SEP

VIT VIT VIT SUB ALT SUB ALT SUB ALT

OPERATION

1 CLOSURE

TANK STAB 4.01E+01 4.O1E+01

BARRIER 3.50E+02 2.60E+02

ANC EQUIP 1.20E+00 1.20E+00

------------------- ------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
PROPANE (CM) CONSTRUCTION 1.20E+03 1.20E+03 1.20E+03 1.20E+03

--------- --- ---- ------- ----- ------- _------- -------' ---------- ----------
DIESEL (CM) TOTAL 2.02E+03 2.00E+04 6.62E+04 8.82E+04 2.02E+03 1.09E+04 5.22E+04 6.51E+04

I CONSTRUCTION 1.00E+03 2.OOE+04 I.00E+03 1.09E+04

OPERATION I.02E+03 1.02E+03

1 CLOSURE

TANK STAB 6.38E+03 6.38E+03

BARRIER 5.90E+04 4.50E+04

ANC EQUIP 8.02E+02 8.02E+02
------ _---------- -------- - -------- '-'--- ---'---- ------ -------- --------- ---------- •---°----
KEROSENE (CM) OPERATION 5.80E+04 5.80E+04 5.64E+04 5.64E+04
------"_------- ------ ------ ----._ ------ ---- -------- ---------- --------- ----------
MATERIALS TOTAL 5.90E+04 6.50E+05 1.90E+04 7.28E+05 5.90E+04 2.25E+06 1.90E+04 2.33E+06

CONCRETE CONSTRUCTION 5.90E+04 4.80E+05 5.90E+04 2.07E+05

(CM) OPERATION ^ 2.04E+06

LLW VAULTS 1.60E+05

HLW CONTAINERS 1.OOE+04

CLOSURE

TANK STAB 5.30E+03 ^ 5.30E+03

BARRIER

ANC EQUIP 1.37E+04 ^ 1.37E+04
--_-__ __- _------_ _-_ ___----- _______ __________ _________

CARBON TOTAL 1.80E+04 1.46E+05 1.64E+05 I.80E+04 2.14E+05 2.32E+05

STEEL CONSTRUCTION I.OOE+04 9.70E+04 1.00E+04 5.12E+04

(MT) OPERATION 1.46E+05

LLW VAULTS 1.90E+04

HLW CONTAINERS 2.30E+02

1 CLOSURE

---------------- .__------ '--_--' ------ -'----_ ___-- ---------- ---------- ---------- ----------
STAINLESS TOTAL 4.00E+03 1.50E+04 1.90E+04 4.OOE+03 8.61E+03 1.26E+04

STEEL, CONSTRUCTION 4.OOE+03 1.50E+04 4.OOE+03 8.61E+03

(MT) OPERATION

CLOSURE

t

C

W
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Resov ',Immary

59% EXTENSIVE EXTENSIVE

RETRIEVAL RETRIEVAL

-- --- -_-_ ---------- ".'_'-'- """-"' "'-""'

WR&T VIT CLOSE TOTAL VIT CLOSE TOTAL

RESOURCE PHASE

EX SITU EX SITU EX SITU F NO SEP NO SEP

VIT VIT VIT SUB ALT SUB ALT

"-'---'--- --"--'- ""'-" -"-'- -___-___- -'--"---- "_"'_' __""" """""

HASTELLOY/ TOTAL 2.30E+03 2.30E+03 1.51E+03 1.51E+03

INCONEL CONSTRUCTION 2.30E+03 1.51E+03

(MT) 1 OPERATION

1 CLOSURE

---- -'----------- 1 "'------- -"""-' -"---'- ---------- '--'-"'--

FLUX (MT) TOTAL 2.94E+05 2.94E+05 2.50E+05 2.50E+05

ALUMINA OPERATION 1.30E+04 1.00E+04

BORAX OPERATION I.80E+03 0

BULK FRIT OPERATION 5.20E+01 0

CALCIUM OXIDE OPERATION 3.90E+04 ^ 3.55E+04

FERRIC OXIDE OPERATION

LIMESTONE OPERATION

LITHIUM OXIDE OPERATION 5.OOE+02 ^ 0

MAG OXIDE OPERATION 0

SILICA OPERATION 2.40E+05 2.04E+05

'--""'-'------- '._"'- --'--- .'."""' --"""'- '-"""- '-"""-' """"" """"'-

CHEMICALS (MT) TOTAL 1.91E+05 1.91E+05 ^ 1.95E+05 1.95E+05

ALUMINUM NITRATE ^ OPERATION 1.12E+02

AMMONIA OPERATION 8.80E+03 6.98E+03

ANTIFOAM ^ OPERATION 0

APM ^ OPERATION

CMPO I OPERATION 5.00E+00

CPD OPERATION

CROWN ETHER OPERATION

DCPD OPERATION

DECON CHEM OPERATION 5.30E+03

DICYCLOP OPERATION 3.40E+03 0.00E+00

FLOC OPERATION 8.50E+01 0.00E+00

FORMIC ACID ^ OPERATION

FSA ^ OPERATION 4.72E+03

GLYCOLIC ACID ^ OPERATION 3.50E+03 O.00E+00

HF OPERATION

HN03, 50% OPERATION 4.20E+03 6.30E+02

HYDROXYLAMINE OPERATION

NAOH, 50% 1 OPERATION 2.60E+04 2.66E+02

Na3 DTPA OPERATION

NPH OPERATION 7.03E+02

OLIGOMER (MT) OPERATON 3.40E+03 0.00E+00

^^ 1
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r^. ResoP -"",lmmary

59% ^ EXTENSIVE EXTENSIVE

^ RETRIEVAL ^ RETRIEVAL

------ _____^ ^- --------- ----------
WR&T VIT CLOSE OTAL WR&T VIT CLOSE TOTAL

RESOURCE PHASE

EX SITU EX SITU NO SEP NO SEP NO SEP

VIT VIT SUB ALT SUB ALT SUB ALT

OXOLIC ACID OPERATION

J

3.20E+01

OXYGEN OPERATION 1.85E+05

PEROXIDE OPERATION

POTASSIUM PERMANGANAT OPERATION 1.70E+01

SODIUM BICARB OPERATION

SODIUM CARBONATE OPERATION

SODIUM NITRATE OPERATION 5.40E+01 0.00E+00 ^

SODIUM OXALATE OPERATION

SULFUR (MT) OPERATION 1.30E+05 0 ^

TBP OPERATION 7.55E+02

TSP OPERATION 1.90E+03 ^

ZINC NITRATE OPERATION

-------------- ------- --- ----- --- ------ ---------- --------- ---------- ----------
IX RESIN (CM) OPERATION 2.20E+02 2.20E+02 0.00E+00 0.00E+00

---------- ____ __________

EXCAVATION TOTAL 1.70E+06 1.70E+06 7.77E+05 7.77E+05

(CM) CONSTRUCTION 1.70E+06 . ^ 7.77E+05

OPERATION

1 CLOSURE

_-------------- -------------- -------- --------- ---- --------- --------- --------- ---------- -------'--
BACKFILL TOTAL 1.20E+06 1.20E+06 5.73E+05 5.73E+05

(CM) CONSTRUCTION I.20E+06 5.73E+05

OPERATION

CLOSURE

_____-••----- --------- ------ -------- ---- ------- ---------- ------- ---------- '---------
SILT (CM) CLOSURE 5.26E+05 5.26E+05 3.77E+05 3.77E+05 ^

McGEE RANCH BARRIER 5.26E+05 3.77E+05

------------- -___-- ------ --- --__ _------- --------- -------- -----____ ---•-----
SAND/ CONSTRUCTION 3.17E+05

GRAVEL (CM) ^ CLOSURE 1.36E+06 1.36E+06 ^ 1.17E+06 1.17E+06

PIT 30 TANK STAB 7.54E+05 ^ 7.54E+05

BARRIER 6.06E+05 4.15E+05
------------ ------ ^ --------- ___--" __-_----- ----- --------- ^ - ---------- --------- ----'-'-" ---------- ^
RIPRAP (CM) CLOSURE 8.05E+05 8.05E+05 6.38E+05 6.38E+05

VERNITA RANCH BARRIER 8.05E+05 ^ 6.38E+05 ^
-------__ ---- ______ __________

ASPHALT (CM) BARRIER 8.07E+04 8.07E+04 6.25E+04 6.25E+04
________ __________ __________

PERSONNEL 1 TOTAL 5.30E+04 3.50E+04 4.87E+03 9.29E+04 5.20E+04 2.48E+04 1.06E+03 7.79E+04
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/_.,..,.
Resor `-Nimmary

5935 EXTENSIVE EXTENSIVE

RETRIEVAL RETRIEVAL
--------- ---------

WR&T VIT CLOSE TOTAL WR&T VIT CLOSE TOTAL

RESOURCE PHASE

EX SITU EX SITU EX SITU NO SEP NO SEP NO SEP

VIT VIT VIT SUB ALT SUB ALT SUB ALT

(MAN YEARS CONSTRUCTION 2.00E+04 2.OOE+04 2.OOE+04 I.50E+04

® 2,000 HR OPERATION 3.30E+04 1.50E+04 3.20E+04 9.80E+03

PER YEAR) 1 CLOSURE

TANK STAB 7.00E+01 I.40E+02

BARRIER 4.20E+03 3.20E+02

D&D
M&M (HR/YR) 6.00E+02 6.OOE+02

------'----'-' -- -------- -'-------- ---------- -------- -----'---- ----------
SCHEDULE STAR RD 1995 1995 1995 1995

END RD 2003 2018 2003 2005

STAR CONST 1998 1998 2.OIE+03 1998 1997 2.01E+03

END CONST 2017 2007 2.03E+03 2017 2002 2.02E+03

STAR CONST

END CONST

START OP 2001 2004 2001 2005

END OP 2024 2023 2024 2019

START OP

END OP

START DD 2012 2019 ^ 2012 2019 ^

END DD 2026 2028 ^ 2026 2023

START MM 2023 2.01E+03 ^ 2023 2.OIE+03

END MM 2035 2.13E+03 ^ 2077 2.12E+03

START SHIP HLW 2024

END SHIP 2035

1

p
V
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^` ^ ^c^ Resor "-',lmmary
@ 01

59% EXTENSIVE PHASE 1 PHASE I+PHASE 2
RETRIEVAL T

WR&T VIT CLOSE TOTAL PHASEI PHASE2 TOTAL I
RESOURCE PHASE EXTENDED

EXT SEP EXT SEP EXT SEP FOR AN ADD. I
SUB ALT SUB ALT SUB ALT IO YRS OPS I

LAND, TOTAL 4.00E+03 1.20E+05 3.30E+05 4.54E+05 0.00E+00 4.26E+05
PERMANENTLY CONST/OPR 4.00E+03 1.20E+05 O.00E+00 1.20E+04 8.40E+04 9.60E+04

COMMITTED

(SQUARE CLOSURE 0.00E+00

METERS) TANK STAB 0.00E+00

BARRIER 3.30E+05 O.00E+00 3.30E+05 3.30E+05
'-"-'-'••---._. ---'-- --- ---- ---'--- --------
LAND, TOTAL 3.20E+04 1.30E+06 2.40E+05 I.57E+06 3.30E+05 1.47E+06
TEMPORARILY CONST/OPR 3.20E+04 1.30E+06 3.20E+05 3.20E+05 8.40E+OS 1.16E+06
COMMITTED CLOSURE O.00E+00 0.00E+00 O.00E+00

(SQUARE TANK STAB 0.00E+00 0.00E+00 0.00E+00
METERS) BARRIER 2.40E+05 O.00E+00 0.00E+00 2.40E+05 2.40E+05

PIT 30 (BORROW) 1.00E+04 1.00E+04 6.OOE+04 7.00E+04

-----°----"_'- ----- -'----- --'- --'-- -------
TOTAL 9.04E+05 0.00E+00

3.00E+00 McGEE (EST) 1.78E+05 0.00E+00 0.00E+00 2.10E+05 2.10E+05

3.OOE+00 PIT 30 (EST) 4.56E+05 0.0OE+00 0.00E+00 4.50E+05 4.50E+05

3.00E+00 VERNITA (EST 2.70E+05 O.00E+00 0.00E+00 2.70E+05 2.70E+05
------------------- -----------' ---- ----- --------' ------- ---------'-----"-

TOTAL 2.OIE+06 3.17E+07 2.05E+05 3.39E+07 2.80E+06 1.36E+07
--------------- ----- '---"- ------' -'--- ---'_'---
SANITARY CONSTRUCTION 9.40E+03 5.20E+05 3.90E+05 3.90E+05 2.54E+05 6.44E+05

(CM) OPERATION 2.OOE+06 1.21E+06 2.20E+05 4.40E+05 2.55E+06 2.99E+06
CLOSURE 1.60E+04 1.60E+04 I.60E+04
TANK STAB 5.70E+04 O.00E+00 0.00E+00 0.00E+00
BARRIER I.45E+05 0.00E+00 0.00E+00 5.70E+04 5.70E+04

ANC EQUIP 3.30E+03 0.00E+00 O.00E+00 3.30E+03 3.30E+03

'---'--------- .._----- ---•'----- .......... -----'- '---'--
RAW CONSTRUCTION O.00E+00 0.00E+00 O.00E+00 O.00E+00

(CM) OPERATION 3.00E+07 2.20E+06 4.40E+06 5.50E+06 9.90E+06

-----' --'--- --- -•- --- ----
ENERGY, TOTAL 1.36E+00 1.67E+04 I.67E+04 I.70E+03 7.79E+03

ELECTRICAL CONSTRUCTION 7.60E-01 8.90E+01 5.00E+01 5.OOE+01 3.73E+0I 8.73E+01

(GWh) OPERATION 6.00E-0I 1.66E+04 1.60E+03 3.20E+03 4.50E+03 7.70E+03
CLOSURE 0.00E+00 0.00E+00 O.00E+00

-- -- -... --- ----- --------'
GASOLINE (CM) TOTAL 3.30E+02 9.40E+03 3.91E+02 1.01E+04 6.80E+03 I.19E+04

CONSTRUCTION 3.30E+02 9.40E+03 6.50E+03 6.50E+03 4.7IE+03 1.12E+04

VI ^

1 N
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Resor 'nmmary

59% EXTENSIVE PHASE 1 PHASE I+PHASE 2

RETRIEVAL

-----_. ___--- ----- --.__---
WR&T VIT CLOSE TOTAL PHASE I PHASE 2 TOTAL

RESOURCE PHASE EXTENDED

EXT SEP EXT SEP EXT SEP FOR AN ADD.

SUB ALT SUB ALT SUB ALT 10 YRS OPS

OPERATION O.00E+00 0.00E+00 0.00E+00

CLOSURE 3.30E+02 3.30E+02 3.30E+02

TANK STAB 4.01E+01 0.OOE+00 0.00E+00 4.01E+01 4.01E+01

BARRIER 3.50E+02 0.OOE+00 0.00E+00 3.50E+02 3.50E+02

ANC EQUIP 1.20E+00 0.00E+00 0.00E+00 1.20E+00 1.20E+00

---------------- __-- -'------ ---' -------

PROPANE (CM) CONSTRUCTION 1.20E+03 1.20E+03 0.00E+00 0.OOE+00 1.20E+03 1.20E+03

------------ ------ 1 r------' --"- ---'-" ----- ---'---'

DIESEL (CM) TOTAL 2.02E+03 2.80E+04 6.72E+04 9.72E+04 3.60E+04 I.17E+05

CONSTRUCTION 1.OOE+03 2.80E+04 I.80E+04 1.80E+04 1.30E+04 3.10E+04

OPERATION 1.02E+03 2.00E+02 4.OOE+02 1.02E+03 1.42E+03

1 CLOSURE 1.80E+04 1.80E+04 1.80E+04

TANK STAB 6.38E+03 0.00E+00 O.00E+00 6.38E+03 6.38E+03

BARRIER 6.OOE+04 0.OOE+00 0.00E+00 5.90E+04 5.90E+04

ANC EQUIP 8.02E+02 0.00E+00 0.00E+00 8.02E+02 8.02E+02

----------' - ---- ---- ....- -.-_ ----- ^

KEROSENE (CM) OPERATION 9.36E+04 . 9.36E+04 9.80E+02 1.96E+03 2.90E+04 3.IOE+04

-"-----------°-' --'------ ------- ----- ------ '--'------ T

MATERIALS TOTAL 5.90E+04 5.90E+05 1.90E+04 6.68E+05 2.40E+04 2.42E+05

CONCRETE CONSTRUCTION 5.90E+04 4.40E+05 2.40E+04 2.40E+04 2.90E+04 5.30E+04

(CM) OPERATION

LLW VAULTS 1.40E+05 0.OOE+00 0.00E+00 I.60E+05 1.60E+05

HLW CONTAINERS 1.00E+04 (EST) 4.40E+02 4.40E+02 I.OOE+04 1.04E+04

CLOSURE 0.00E+00 0.00E+00 0.00E+00

TANK STAB 5.30E+03 0.00E+00 0.00E+00 5.30E+03 5.30E+03

BARRIER 0.00E+00 0.00E+00 0.00E+00

ANC EQUIP I.37E+04 0.00E+00 0.00E+00 1.37E+04 1.37E+04

----------- --'-- --- ---_- __._-- '------

CARBON TOTAL 1.80E+04 1.80E+05 1.98E+05 8.30E+04 1.61E+05

STEEL CONSTRUCTION 1.00E+04 1.30E+05 8.30E+04 8.30E+04 5.85E+04 1.42E+05

(MT) OPERATION

LLW VAULTS 1.60E+04 O.00E+00 0.00E+00 1.90E+04 1.90E+04

HLW CONTAINERS 2.30E+02 (EST) 2.90E+02 2.90E+02 2.30E+02 5.20E+02

1 CLOSURE 0.00E+00 O.00E+00 0.OOE+00

- --•- - --- ---- ---------
STAINLESS TOTAL 4.00E+03 I.70E+04 2.10E+04 1.50E+04 2.65E+04

STEEL, CONSTRUCTION 4.OOE+03 1.70E+04 1.50E+04 1.50E+04 1.15E+04 2.65E+04

(MT) OPERATION

CLOSURE

1 ^
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Resol' ^'ummary

59% ^ EXTENSIVE PHASE 1 PHASE 1+PHASE2

^ RETRIEVAL IF
----------

WR&T VIT CLOSE TOTAL PHASEI PHASE2 TOTAL

RESOURCE PHASE EXTENDED

EXT SEP EXT SEP EXT SEP FOR AN ADD.

SUB ALT SUB ALT SUB ALT 10 YRS OPS
------------ ------ -------- ------- ---- ---------- -------'-
HASTELLOY/ TOTAL 1.80E+03 1.80E+03 2.60E+03 2.60E+03 1.15E+03 3.75E+03

INCONEL CONSTRUCTION 1.80E+03

(MT) OPERATION

CLOSURE
------------------- ------- ------ ------- -------- -------
FLUX (MT) TOTAL 3.55E+05 3.55E+05 1.30E+05 2.60E+05 1.47E+05 4.07E+05

ALUMINA OPERATION

BORAX OPERATION 5.75E+04

BULK FRIT OPERATION

CALCIUM OXIDE OPERATION 4.10E+03

FERRIC OXIDE OPERATION 1.40E+01

LIMESTONE OPERATION

LITHIUM OXIDE OPERATION 2.10E+03

MAG OXIDE ^ OPERATION 4.10E+03

SILICA - - - - - - - ^ OPERATION 2.87E+05- .--

-----------'- ----- ------ ----- ------ _-- ---------
CHEMICALS (MT) ^ TOTAL 8.86E+05 8.86E+05 5.80E+04 1.16E+05 9.55E+04 2.12E+05

ALUMINUM NITRATE ^ OPERATION 1.12E+02

AMMONIA ^ OPERATION 9.24E+03

ANTIFOAM ^ OPERATION

APM ^ OPERATION 1.00E+01

CMPO ^ OPERATION 5.00E+00

CPD J" OPERATION^,.___, --4.46E+03

CROWN ETHER OPERATION 2.84E+02
DCPD-_.._________ f OPERATION--... ._--...__.-._.. _._4.46E+03

DECON CHEM OPERATION 1.40E+04

DICYCLOP-,.. _.__ _.^..-..- OPERATION-_.._..-. ^--^ i' •..-^.^-'...... .^ ;',''-:'.',
FLOC OPERATION 1.50E+02

FORMIC ACID OPERATION 1.47E+03

FSA OPERATION 4.72E+03

GLYCOLIC ACID OPERATION 7.70E+03

HF OPERATION 7.40E+02

HNO3, 50% OPERATION 4.65E+05

HYDROXYLAMINE OPERATION 9.50E+01

NAOH, 5090 OPERATION 1.50E+05

Na3 DTPA OPERATION 1.96E+02

NPH 1 OPERATION 7.03E+02

OLIGOMER (MT)"--- -...` j' OPERATION-... ------
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Resor -"ummary

59% EXTENSIVE PHASE 1 PHASE I+PHASE 2

RETRIEVAL

-- - "- --- ---- -
WR&T VIT CLOSE TOTAL PHASE I PHASE 2 TOTAL

RESOURCE PHASE EXTENDED

EXT SEP EXT SEP EXT SEP FOR AN ADD.

SUB ALT SUB ALT SUB ALT 10 YRS OPS

OXOLIC ACID OPERATION 1.20E+04

OXYGEN OPERATION

PEROXIDE OPERATION 6.40E+03

POTASSIUM PERMANGANAT OPERATION

SODIUM BICARB I OPERATION 1.25E+04

SODIUM CARBONATE I OPERATION 1.80E+02

SODIUM NITRATE I OPERATION

SODIUM OXALATE OPERATION 2.09E+04

SULFUR (MT) I OPERATION 1.70E+05

TBP OPERATION 7.55E+02

TSP OPERATION

ZINC NITRATE I OPERATION 4.70E+01

---__'-----'-' ---'-' ---'- ----- ---.'__ ____-•-

IX RESIN (CM) ^ OPERATION 4.90E+03 4.90E+03 1.40E+01 2.80E+01 1.10E+02 1.38E+02
_____.____

EXCAVATION J TOTAL 1.80E+06 1.80E+06

(CM) CONSTRUCTION 1.80E+06

-OPERATION F T
1 CLOSURE

-'------------- ----- '--" -- ---- '-°---

BACKFILL J TOTAL 8.50E+05 8.50E+05

(CM) CONSTRUCTION 8.50E+05

OPERATION

CLOSURE

------------ '----- -- --------- -- ---------

SILT (CM) ^ CLOSURE 5.35E+05 5.35E+05 0.OOE+00 0.00E+00

McGEE RANCH ^ BARRIER 5.35E+05 5.26E+05 5.26E+05

---'---_ '--- --- ____-'--- ----- --------

SAND/ CONSTRUCTION 1.20E+04 1.20E+04 1.59E+05 1.71E+05

GRAVEL (CM) I CLOSURE 1.37E+06 1.37E+06 0.00E+00 1.36E+06

PIT 30 TANK STAB 7.54E+05 7.54E+05

BARRIER 6.15E+05 6.06E+05

___---------- --- '-'---- ----- "----- ---------

RIPRAP (CM) CLOSURE 8.09E+05 8.09E+05 O.0OE+00 0.00E+00

VERNITA RANCH BARRIER 8.09E+05 8.05E+05 8.OSE+05

---'--'----•--- '----... ___"_-- ------- _."'-'-- --___-'-

ASPHALT (CM) BARRIER 8.16E+04 8.16E+04 0.00E+00 0.00E+00 8.07E+04 8.07E+04

--------- -- --.__ -- --- ____--"-

PERSONNEL 1 TOTAL 5.20E+04 3.30E+04 1.06E+03 8.61E+04

ĉ
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Resor'--^nmmary

59% EXTENSIVE PHASEI PHASEI+PHASE2

RETRIEVAL

--_- ____--- --"-' ""'-'••

WR&T VIT CLOSE TOTAL PHASE 1 PHASE 2 TOTAL

RESOURCE PHASE EXTENDED

EXT SEP EXT SEP EXT SEP FOR AN ADD.

SUB ALT SUB ALT SUB ALT 10 YRS OPS

(MAN YEARS CONSTRUCTION 2.00E+04 2.60E+04

® 2,000 HR OPERATION 3.20E+04 7.00E+03

PER YEAR) CLOSURE

TANK STAB 1.40E+02

BARRIER 3.20E+02

D&D
^ M&M (HR/YR) 6.OOE+02

------------------ ---'- -'--.___..

SCHEDULE ^ STAR RD 1995 1995

^ END RD 2003 2018

STAR CONST 1998 1998 2.OIE+03

END CONST 2017 2006 2.06E+03

STAR CONST

END CONST

START OP 2001 2004

END OP - --- 2024 2020 - - I--
START OP I,
END OP

START DD 2012 2020 I
END DD 2026 2024

START MM 2019 2.01E+03

END MM 2036 2.16E+03

START SHIP HLW

END SHIP

C
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59%

RETRIEVAL MAXIMUM RETRIEVAL

RESOURCE PHASE FILL

& CAP CLOSE PROP WR&T VIT CLOSE PROP

% UNITS ^ % % % UNITS
------ ------- _______

LAND, TOTAL

PERMANENTLY CONST/OPR 50% 1.25E+05 50% 100% 50% 2.46E+05

COMMITTED I
(SQUARE CLOSURE

METERS) TANK STAB ^

BARRIER

LAND, TOTAL

TEMPORARILY CONST/OPR 60% 6.00E+03 50% 100% 8.26E+05

COMMITTED CLOSURE

(SQUARE TANK STAB 50% 1.00E+05 7 50% 1.20E+05

METERS) BARRIER ^

PIT 30 (BORROW) ^

__---------- -------- -------- --- __.^__ - "------- -----'---, ^'
TOTAL

3.OOE+00 McGEE (EST) 60% 7.54E+04 40% 7.01E+04

3.OOE+00 PIT 30 (EST) 60% 8.30E+04 ^ 40% 1.81E+05

3.OOE+00 VERNITA(EST 60% 1.28E+05 40% 1.07E+05

__________ _____-___ __-_---- ________ ---------- __._.____

WATER (CM) J TOTAL

_-------- __________ ______._____ ------ .__
----------

________

SANITARY CONSTRUCTION 70% 4.13E+05 ^ 60% 5.64E+03

(CM) OPERATION 60% 1.08E+06 ^ 50% 1.00E+06

CLOSURE

TANK STAB 60% 0.00E+00 40% O.00E+00

BARRIER 60% 2.28E+04 40% 2.28E+04

ANC EQUIP 60% 1.98E+03 ^ 40% 1.32E+03
______________ .__----- __________ --- __________ ________ ----------

RAW CONSTRUCTION

(CM) OPERATION ^ 50% 5.50E+06

_---- ----------

ENERGY, TOTAL

ELECTRICAL CONSTRUCTION 60% 1.08E+00 ^ 50% 50% 3.69E+01

(GWh) OPERATION 60% 0.00E+00 ^ 50% 50% 4.50E+03

CLOSURE

--------------' ------- ------_-- ----- ------- -- --'-----'- ---------

GASOLINE (CM) TOTAL

CONSTRUCTION 70% 6.79E+01 , 1 60% 60% 4.58E+03

It- - ---Z ^v^a ^avResor lmmary
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Resoi "'ummary

F- 59v

RETRIEVAL MAXIMUM RETRIEVAL

RESOURCE PHASE FILL

& CAP CLOSE PROP WR&T VIT CLOSE PROP

% UNITS % % % UNITS

OPERATION ^

1 CLOSURE ^

TANK STAB 60% 2.41E+01 ^ 40% 1.60E+01

BARRIER 60% 1.56E+02 40% 1.40E+02

ANC EQUIP 60% 7.20E-01 40% 4.80E-01

------------------ -------- ---------- ------ -- --------- ---------- ---------- ---'---'--
PROPANE (CM) CONSTRUCTION 1 50% 6.OOE+02

-----_------ ----- ----------
___ ---- ____ .___----- ____----- __ ___------ __________ __________ __________

DIESEL(CM) 1 TOTAL 0.00E+00

CONSTRUCTION 70% 9.10E+02 60% 60% 1.26E+04

OPERATION 60% 3.66E+03 50% 5.I0E+02

CLOSURE

TANK STAB 60% 3.83E+03 40% 2.55E+03

BARRIER 60% 2.70E+04 40% 2.36E+04

ANC EQUIP 609'n 4.81E+02 40% 3.21E+02
........ ._ __------- .......... ...... ......-

KEROSENE (CM) OPERATION 1 50% 2.90E+04

'-------'------- -------'-- -'---- --"---- ---------- -- ------ ---------- "'---_' '__'__'
MATERIALS 1 TOTAL

CONCRETE CONSTRUCTION ^ 50% 50% 2.70E+05

(CM) OPERATION

LLW VAULTS ^ 50% 8.OOE+04

HLW CONTAINERS ^ 50% 5.00E+03

^ CLOSURE

TANK STAB 60% 3.18E+03 40% 2.12E+03

BARRIER

ANC EQUIP 60% 8.22E+03 40% 5.48E+03

---------- -------- -_____-_ ------- ----- -'-' --"----- -' --__'_' -"-----" ---------- ---'------

CARBON 1 TOTAL

STEEL I CONSTRUCTION 50% 50% 5.35E+04

(MT) OPERATION

LLW VAULTS 50% 9.50E+03

HLW CONTAINERS 50% I.15E+02

1 CLOSURE

-- --- -- --- '----- -- -'----- ------- --------- ----------
STAINLESS TOTAL

STEEL, CONSTRUCTION ^ 50% 50% 9.50E+03

(MT) OPERATION

1 CLOSURE

1 ^
W /

1 W

^
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Resol 'ummary

59%

RETRIEVAL MAXIMUM RETRIEVAL

RESOURCE PHASE FILL

& CAP CLOSE PROP I WR&T VIT CLOSE PROP

95 UNITS I % % % UNITS

----------------- -------- _---- -_------- ---------- -- ---------- ---------- ---------- ----------
HASTELLOY/ TOTAL

INCONEL CONSTRUCTION 50% 50% 1.15E+03

(MT) OPERATION

CLOSURE

----------------- --------- -------- ------- ------ -- ---------- -------- ---------- ---_----
FLUX (MT) TOTAL

ALUMINA OPERATION 50% 6.50E+03

BORAX OPERATION 50% 9.OOE+02

BULK FRIT OPERATION 50% 2.60E+01

CALCIUM OXIDE OPERATION 50% 1.95E+04

FERRIC OXIDE OPERATION

LIMESTONE OPERATION

LITHIUM OXIDE OPERATION 50% 2.50E+02

MAG OXIDE OPERATION

SILICA -. . OPERATION. 50% 1.20E+05

------------'- ---- -------- _---- ----- - -------- .

CHEMICALS (MT) TOTAL

ALUMINUM NITRATE OPERATION 50% 5.60E+01

AMMONIA OPERATION 50% 4.40E+03

ANTIFOAM OPERATION

APM OPERATION

CMPO OPERATION 50% 2.50E+00

CPD OPERATION

CROWN ETHER OPERATION

DCPD OPERATION

DECON CHEM OPERATION 50% 2.65E+03

DICYCLOP OPERATION 50% I.70E+03

FLOC ^ OPERATION 50% 4.25E+01

FORMIC ACID OPERATION

FSA OPERATION 50% 2.36E+03

GLYCOLIC ACID OPERATION 50% 1.75E+03

HF OPERATION

HNO3, 50% OPERATION 50% 2.10E+03

HYDROXYLAMINE OPERATION

NAOH, 50% ^ OPERATION 50% 1.30E+04

Na3 DTPA OPERATION

NPH ^ OPERATION 50% 3.52E+02

OLIGOMER (MT) OPERATION 50% 1.70E+03

1 I

41
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Resol ^'Immary

r 59%

RETRIEVAL MAXIMUM RETRIEVAL

RESOURCE PHASE FILL ^

& CAP CLOSE PROP WR&T VIT CLOSE PROP

% UNITS ^ % % % UNITS

OXOLIC ACID OPERATION

OXYGEN OPERATION

PEROXIDE OPERATION

POTASSIUM PERMANGANAT OPERATION

SODIUM BICARB OPERATION

SODIUM CARBONATE OPERATION

SODIUM NITRATE OPERATION ^ 50% 2.70E+01

SODIUM OXALATE ^ OPERATION

SULFUR (MT) OPERATION ^ 50% 6.50E+04

TBP OPERATION ^ 50% 3.78E+02

TSP OPERATION

ZINC NITRATE OPERATION
__________.__.. __ ----_---- ---------- -----____

IX RESIN (CM) OPERATION 1 50% I.IOE+02
----------- _____ __ ___------ ______ __________ __________

EXCAVATION TOTAL

(CM) CONSTRUCTION 60% 4.14E+05 # 50% 8.50E+05

OPERATION

1 CLOSURE
------""-'-'- '---""- -----'- ------'- ----- -' -"--"' '-'-"- "'------ ""'-----

BACKFILL J TOTAL

(CM) CONSTRUCTION ^ 50% 6.00E+05

OPERATION

CLOSURE

'---_'•'_•'•'•"- '------------ --- -------- ""'-"" " "'-""" """____ ---------- "'--"---

SILT (CM) ^ CLOSURE

McGEE RANCH BARRIER 60% 2.26E+05 1 40% 2.IOE+05
'---------------- '-'-'---- ---------- -'---' "'-'----- -'--""'-

SAND/ CONSTRUCTION

GRAVEL(CM) CLOSURE I
PIT 30 TANK STAB 60% 4.52E+05 ^ 40% 3.02E+05

BARRIER 60% 2.49E+05 ^ 40% 2.42E+05_-----_--_--1'-'---

"-'------ "'-'- '-"-- -'-"-' '- """"" "__-'_

------_--_

'-'-_____
RIPRAP (CM) 1 CLOSURE

VERNITA RANCH BARRIER 60% 3.83E+05 40% 3.22E+05
------------_- ____ ________ _________ _________------

ASPHA BARRIER 60% 3.75E+04 ^ 40% 3.23E+04
------ _________ ________ _______

PERSONNEL ^ TOTAL ^ 0.00E+00

yIN

1 1

ti
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Resor immary

r- 59% I

^ RETRIEVAL MAXIMUM RETRIEVAL

RESOURCE ^ PHASE FILL

^ & CAP CLOSE PROP WR&T VIT CLOSE PROP

^ % UNITS % % % UNITS

(MAN YEARS CONSTRUCTION 61% 1.53E+03 61% 61% 2.44E+04

@ 2,000 HR OPERATION 64% 0.00E+00 58% 59% 2.80E+04

PER YEAR) CLOSURE 0.00E+00

TANK STAB 64% 8.96E+01 ^ 59% 4.13E+01

BARRIER 64% 2.IIE+02 59% 2.48E+03

D&D 0.00E+00 59% O.OOE+DO

M&M (HR/YR) 64% 3.84E+02 59% 3.54E+02

------ _---- _----- _----- _------ -----____ __ ___------ __________ ---------- ----------

SCHEDULE STAR RD

END RD

STAR CONST

END CONST

STAR CONST

^ END CONST

START OP

END OP

START OP

END OP ^

START DD

END DD ^

START MM

END MM ^

START SHIP HLW

END SHIP

EXEMPT
RAD O.00E+00

NON 50% 3.50E+06 1.75E+06

NON E
RAD 60% 2.70E+07 1.62E+07

NON O.OOE+00

SUPER O.00E+00

3.05E+07 1.80E+07

58.85%
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Imvll Numhcrs

Alternative Location Remcdiation Remediation Remediation Remediation Remediation Remewation PostRCmWiation(Closure)
Temporary Temporary Shrub-Ste ppe Permanent Permenant Shrub-Steppe Temporary Temporary Temporary Permanem Permanent Permanem
Disturbance Disturbance Impacts Dislmbance Dist. % Permanem Impact Disturbance Dist. % Shsub-Sleppe Dislurbance Dist % SS Disl.
hectares % Sluub-Ste hectxres hectares ShrubSte hectares hectares Shrub-Steppe heclares heqares sluub-steppe hectares

No Action
Tank Funu 0 17

l.ong'Fernl M ana6emem
Txnk Farnu 17
NewTankFarms 50 20% 10 8 0.2 0
Total 50 0 S 0 17 0

In Situ Fill and Cap
Tank Farnss(operatimu) 1 0% 0 17 0 0
Pit 30 (ope rations) 25 90% 23
Tank Farms (barrier const.) 20 0 0 8
Pit 30 ( barrier) 14 0.9 13 0.9
McGee 16 0.75 12
Vernita 21 0.8 17
Total 26 23 17 71 42 8 0

In Situ Vitrification
Tank Farms (operations) 21 0% 0 17 0 0
Power unes 70 33% 23

Pit 30 (opentions) 20 90% 18

Tank Farms (barrier const.) 20 0 0 8 0 0
Pit 30 ( barrier) 14 0.9 13 0.9
McGee (barrier) 16 0.75 12 0.75
Vernila ( barrier) 21 0.8 17 0.8
Toul 111 41 17 71 42 8 0

Ex Situ ImermeAiate Separations
RelrievalAnnexes 3 0% 0 0.4 0
Pi130 (retrieval znnexes) O 1 90% I
Vit Plant -88 67% 59 7 0
LAW Vaults 1) 43 0 -4 0
Pi130 (treatment facilities) 25 90% 23

TaNr Farms 17 24 0 0 8 0
Pi130 (post reln) stS 50 0.9 45
McGee 0 25 0.75 19
Vernila 0 :Xq 31 0.8 25
'foml 117 83 1 6 9 130 89 // ^t2 0

Gx Sitn No S<paralions p
RelrievalAmlexes 3 0% 0 0.4 0
P1130 (n annezes) 1 90% 1 0
Vit Plam 4,15 i43 67% 96 2
LAW Vaults 0

facilitics) q!j 7 90% 6
'fank Fanns 17 0 20 0 0 8 0
Pit 30 (post fem) O 3 0.9 35
McGee - --- OfC I6 0.75 12
Vemila Ok 21 0.8 17
'futal 154 103 19 96 64 8 0

IN Sllu Extensive Separatlllni

RCIflevalAnllexes 3 0% 0 0.4

1'i130 (rct mmcxes) O 1 90% 1

Vit Plant 85 67% 57 7

LAW Vaults 1-40 4 0
I'it 30 ( Ireatmem facilities) 16 90% 14 _
'I'ank Fanm 0 17 24 0 0 8 0
Pit 30 (post rem) 0 51 0.9 46
McGee 0.75 19
Vernila 31 0.8 25

I

w ^
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tyW ^^^^Numbers

Allernative l.ocation Remediation
Temporar

Remcdiation
Temporary

Remediation
Shtub-Step

Remediation

Permanent
Remedia0on
Permenam

Rememation
Shrub-Steppe

PostRemediation(Cioture)
Temporary Tem rary Tem rary Permanem Permanem Permanent

Disturbance
hectares

Disturbance

Shrub-Ste ppe
Impacts
hectares

Disturbance

hectares
Dis6 %
Shrub,St

Pennanem Impact
hectares

Disturbance
hectares

Diu. %

shrub-Ste ppe
Shrub-Steppe
hecures

Disturbance

hectares

Dlst %
shsubateppc

SS Dist.
hectares

Tmal 105 72 ^4 131 90 12 0
Gx SitWln Situ Combination

Retrieval Amv:xes 2 0% 0 0.2
Pi130 (ret annexes) O 1 90% 1
Vit Planl 67% 37 7
LAW Vaults 7 2 0
Pit 30 (treatmem facitiiies) 17 18 90% 16
Tank Fums 0 17 22 0 0 8 0
Pit 30 (Post rem) 0 29 0.9 26
McGce 21 0.75 16
Vernita 26 0.8 21
Taal /Og 74 31 98 63 10 0

PhasW hn le meniation (I7usel)
RetrlevalAnnexes 0
Vit Pluu 32 20
Pit 30 1
Taidc Farms 0
Tmal 33 2t 0

Phas<dImp. Tota(Alternalive
RetrievalAnnexes 3 0.4
PIt30 (ret annexes) I 90% 0.9
VitPlaot 88 67% 58.96 7
LAW Vaults 13 4
1'it 30 (Ireatmem facilities) 22 90% 19.8
Tank Fumt 17 24 0 0 8
Pit 30 (trem) ' S0 0.9 45
McGee 25 0.75 19
Vernita 31 0.8 25
Phase I Vit Plant 3

Q ^
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NO ACTION SCHEDULE FEIS SCHEDULE
REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operations 1997-2097

LONG-TERM MANAGEMENTSCHEDULE
Continued Operations

COOstracllon

Waste Retrieva l 2032-2039 2 08 2-2089 (7 years each) 2033-2037 20834087 2033•2037 2083-2087
New Tanks

^_--

i

--_

2033-2037 2083-2087 (4 yearseach) 2033-2037 2083-2087 2033-2037 2083-2087
Operations 20 37-2042 2087-20 92_ I S years each) 2037-2042 2087-2092 2037-2042 2087-2092
OdD 2(42-2047 2082•2097_ (5 years each ) 2042-2047 2092-2097 4249,92•99 t 2042-2047 2092-2097
Monitoring & Mainte nance 1995•209 5 (100 years) 1997•2097 1997-2097

LIT_U F L AND CAp SCHEDULE
Continued Operations 1995-2009 ( 14 years) 1997-2009 1997-2009
Research and Development N/A __ WA WA
Construction 2003-2005 ( 2 yeara)_ 2003-2005 2003-2006
Operaian 2000-2009 (9 years) 2000-2009 2000-2009
DRD 2009•2012 (3 years) 2009-2012 2009-2012
Monitoring and Maintenance 2009-2029 (20 years) 2009-2029 2009•2029
Closure 2012-2029 ( 17 years) 2012-2029 2012-2029
Post Closure Monitoring 2029-2129 ( 100 years) 2029-2129 2029-2129

IN SITU VITRIFICATION SCHEDULE

REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE FEIS
Continued Operations 1995-2013 ( 18 years) 1997-2013 1997-2013
Research and Development 1995-2002 (7 years) 1997-2002 1997-2002
Conshactbn 1998-2018 (18 years) 1998-2018 109 2998•2016
Operation 2000-2013 (13 years) 2005-2016 2006•2018

DST evaporation 2000-2005 ( 5 years) 2000-2005 2000•2006
ISVsBartup 2005-2008 (3yean) 2005-2008 2006-2008
ISV opere0on 2008-2013 (5 years) 2008-2013 2008-2013

D&D 2013-2018 (3 years) 2013-2018 2013-2016
Monllodng and Mainlenance 2013-2033 (20 years) 2018-2033 2016-2033
Closure 2018-2033 (17years) 2016-2033 2018-2033
Post Closure MonBorkg 2033-2133 ( 100 years) 2033-2133 2033-2133

EX SITU INTERMED)ATE SEPARATIONS SCHEDULE

REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operations 1997-2022 (25 yrs)
Research and Development 1995-2018 (23 years) 1995-2018 1997-2018 (21 yrs)

4 )
1 ^
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Sneetl

Constructlon

Waste Retrieval and Transfer . 1998-2017 (19 yeare) 1998•2017 1998-2017 (19 yrs)

Waste Treatment 1997-2007 (10yean) 1997-2007 1999-2009

HLW 2003-2009 (6 yrs)

LAW 1999-2004 (6 yn)

Operation

Waste ReOieval 2001-2023 (22 years) 2001-2024 2001-2022 (21 yrs)

Treatmenl 2004-2023 ( 19yean) 2004-2024

PreUeaVnen! 2004-2019 ( 15 years) 2004-2022 (18 yrs)

LLW V'drNksOon 2005-2019 (14 years) 2004-2024 2006-2022 (17 yn)

HLW VdrBicatlon 2009-2023 (14 years) 2011-2024 2011-2022 (11 yrs)

LLW Dlsposal 2005-2019 (14 years) 2006-2022

HLW Transporta0on and Olsposal 2019-2029 (10 years) 2019-2029 2022-2040 (18 yrs)

OaD

Waste RetrlevallacXiOes 2012-2025 ( 13 years) 2013•2028 2013•2026 (12 yrs)

Treatment FacBlllea 2019-2028 (9 years) 2024-2033 2022-2031 (9 yrs)

Monitoring and Malnlenance

HLW (assess hnpauts for 50 yr perhd) 2023-2029 (6 years) 2024-2029 2022-2040 (18 yn)

LLW Olsposal 2023-2034 (11 years)

Closure 2010-2034 (24yean) 2010-2034 2010-2034 (24yn)

Post Closure Monitoring 2034-2134 (100 years) 2034-2134 2034-2134 (100 yrs)

EX SITU NO SEPARATIONS (VITRIFICATION AND CALCINAT(ON)
REV 0 DATA PACKAGE SCHEDULE PDEIS CHAPTER 3 SCHEDULE

ContinuedOperallons 1995-2018 (23yean) 1997-2020

Research and Development 1995-2005 ( 10yean) 1995-2005 1997-2007

Construction

Waste Retrieval and Transfer 1998-2017 ( 19 years) 1998-2017 1998-2017 (19 yrs)

Waste Treatment 1997-2002 (5 years) 1997-2002 1999-2006 (6 yrs)

Opentbn

Wasle Relrleval 2001•2018 (17 years) 2001-2019 2003-2020 (17 yrs)

HLW Vitrdication 2004-2018 ( 14 years) 2004-2019 2006-2020 (14 yn)

HLW Tnnsporta0on and Disposal 2017-2027 (10 yean) 2017-2037 2020-2040 (20 yrs) _

DaD
Waste ReUieva11ac010es 2012-2020 (8 years) 2013-2021 2016-2023 _

TreatmentFacdilbs 2018-2023 (5yean) 2019-2024 2020-2026

Monitoring and Maintenance

HLW (assess Impacts for 50 yrs) 2004-2027 (23 years) 2019-2037 2020-2040 (20 yn)

Closure 2010-2024 ( 14yean) 2010-2024 2011-2026 (14yn)

Post Closure Monitoring 2024-2124 (100 years) 2024-2124 2026-2126 (100 yn)
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EX SITU EXTENSIVE SEPARATIONS SCHEDULE

REV 0 DATA PACWIGE SCHEDULE DEIS CHAPTER 3 SCHEDULE
Continued Operations 1995-2024 (29 years) 1997•2023
Research and Development 1995-2018 (23 years) 1995-2018 1997-2018
Construc0on

Waste Retrieval and Transfer 1998-2017 (19 years) 1998-2017 1998-2016 (18 yrs)
Waste Treatment 1997-2006 (9 years) 1997-2006 1999-2011 (12 yrs)
HLW 2001-2008 (6 yn)
LAW 1999•2004 (6 yrs)

Operation

Waste Retrieval 2001-2024 (23 years) 2001-2024 2003-2023 (20 yrs)
Treatment 2003-2024 (21yean) 2004-2024 2004-2023
Pretreatment 2003-2018 (15 years) 2004-2023
LLW ViUilication 2005-2024 (19 years) 2006-2023 (17 yn)
HLW VnriOcatlon 2005-2019 (14 years) 2013•2023 (10 yrs)
LLW DLsposel 2005-2024 (19 years) 2008-2023
HLW Transportatlon and Disposal 2020-2029 (9 years) 2020-2029 2022-2026 (3 yrs)

DdD

1

WasteReVlevallerLiBes 2012-2025 (13yean) 2012-2025 2014-2024
TreaMen! Fac9illes 2019-2024 (5 years) 2024-2029 2023-2028

Monitoring and Maintenance •

HLW 2019-2029 (10 years) 2024-2029 2023-2026
LLW Disposal 2023-2030 (7 years)

Closure 2010-2030 (20 years) 2010-2030 2012-2032
PostClosureMonitodng 2030-2130 (100yean) 2030-2130 2012-2132

VARIATION - IN SITU/EX SITU COMBINATION SCHEDULE
Continued Operations 1995-2023 (28 years) 1997-2022
Research and Development 1995-2018 (23 years) 1995-2018 1997-2018
Construction

Waste Retrieval and Transfer 1998-2017 (19 years) 1998-2017 1998-2016 (18 yrs)
Waste Treatment 1997•2007 (10yean) 1997-2007 1999-2008
HLW 2002-2008 (6 yn)
LAW 1999•2004 (6yrs)
Fit 6 Cep 2003-2005 (2 years) 2003-2005 2003-2006 (2 yn)

OpenOon

Waste Retrieval 2001-2023 (22 years) 2001-2024 2002-2022 (20 yn)
Treatment 20042023 (19 years) 2004•2024 2004-2022
Pretreatment 2004-2019 (15 years) 2004-2022
LLW Vitr81ca0on 2005-2019 (14 years) 2006-2022 (17 yn)
HLW VBrificatbn 2009-2023 (14 years) 2009-2022 (13 yn)

Page 3
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LLW Dkposal 2005-2019 (14 yean)

HLW Tnnsportation and Disposal 2019-2029 (10 years) 2019-2029 2022-2040 (18 yn)
Fill and Cap Operations 2000-2009 (9 years) 2005•2018 2006-2018 (13 yn)

D6D 2019-2028

Waste Relriavel fac8i0es 2012-2025 ( 13 years) 2012-2028 2013-2024 (11 yrs)
TreatmentFacilities 2019-2028 (9yean) 2024-2033 2022-2031
Fi0 and Cap Equipment 2009-2012 (3 years) 2018-2021 2018-2021

Monitoring and Maintenance

HLW-
_ ---^

Closure

2023-2029

2023-2034

2009-2029

2010-2034

(6 years)

( ttyears)

(20 years)

(24 years)

2024-2029

2018-2034

2010-2034

2022-2040

2010-2032.
Post Closure Monitoring 2034-2134 (100 yea rs) 2034-2134 2032-2132

_ IN SITU/EX SITU COMBINATION SCHEDULE
REV 0 DATA PACHAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operations 1995-2023 (28 years) 1997-2023 (26 yrs)
Research and Development 1995-2018 (23 years) 1995-2018 1997-2018

ConstmcUon

Waste Retrieval and Transfer 1998-2017 ( 19 yean) 1998-2017 1998-2016
Waste Treatment 1997-2007 ( 10yean) 1997-2007 1999-2009
HLW 2003-2009 (6 yn)
LAW 1999-2005 (6 yn)

Fill & Cap 2003-2005 (2 years) 2003-2005 2003•2006

Operation

WasteRetrlevat 2001-2023 (22yean) 2001-2024 2002-2022
Treatment 2004-2023 (19 years) 2004-2024 2006-2023

Pretreatment 2004-2019 ( 15 years) 2006•2023

LLW VBrtlkatbn 2005-2019 (14 years) 2006-2023 (17 yn)
HLW VadrBfcalion 2009•2023 ( 14 years) 2010-2023
LLW Disposal 2005-2019 ( 14 years) 2006-2023

HLW Transportation and Dlsposal 2019-2029 (10 years) 2019-2029 2022-2040

Fill and Cap Operations 2000-2009 (9 years) 2005-2018 2006-2018

D&D 2019-2028

Wasle Retrleval feditles 2012-2025 (13 years) 2012-2026 2013-2024 (11 yn)
Trealmenl FecaiOes 2019-2028 (9 years) 2024-2033 2023-2032 (9 yn)
Ftl and Cap Equlpment 2009-2012 (3 years) 2018-2021 2018-2021

Monitoring and Maintenance

HLW 2023-2029 (6 yean) 2024-2029 2023•2040

Closure 2010-2034 (24 years) 2010-2034 2011-2035
Post Closure Monitoring 2034-2134 (100 yean) 2034-2134 2036-2136
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Phase 1 Phase 2
PHASED IMPLEMENTATION SCHEDULE Phese 1 Phena 2

REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE
Continued Operations 1997-2028
Research and Development 1995•1998 (3 years)

Construction 1997-2002 (5years)

Phasel 1997-2002 1997-2002
Relrieval 2004-2020 2004-2020
Phase 2 2005-2012 2006-2012

HLW
2007-2012 (6 yn)

tAW
2006-2011 (6 yn)

Operalbn 2002-2012 (loyeare)

Phase 1 2002-2012

LAW Treatment Plants 2002-2012 ( 10 years) 2002-2012
HLW Treatment Plant 2002-2008 (6 years) 2002-2008
Phase 2

Waste Retrieval 2007-2028 2008-2028
Trealment 2011-2028

HLW 2012-2028 (16 yn)
LAW 2011-2024 (14yn)

D&D 2012-1014 (2 years) 2015-2031 2016-2031
Monitoring and Maintenance

HLW 2028-2040
HLW Transportatlon 2022-2040
Closure 2012-2014 (2 years) 2016•2040 2016-2040
PoslClosureM6M 2040-2140 2040-2140

CAPSULES NO ACT)ON REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operation 1997-2007 1997-2007
Research and Development -

Construction

Operation

D&D

Monitoring and Maintenance

CAPSULES ONSITE DISPOSAL

REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operation 1995-2028 1997-2028 1997•2028
Research and Development

Construction 2002-2009 (7 years) 2002-2009 2002•2009
OperaBon 2010-2029 ( 19years) 2010-2029 2010-2029

Page 5
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D&D
Monitoring and Maintenance 2029-2129 2029-2129

CAPSULES OVERPACK AND SHIP

REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operation 19952028 1997-2028 1997-2028

Research and Development

Construction 2002-2009 2002-2009 2002-2009

Operation 2010-2028 2010-2028 2010-2028

HLW Transportation and Disposal 2035-2040 2028-2029 2028-2029

D8D

Monitoring and Maintenance 2010-2029 2010-2029

CAPSULES VITRIFY WITH TANK WASTES
REV 0 DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operation 1997-2023 1997-2023

Research and Development

Construction 2002-2007 2007-2012

Operation 2005-2023 2012-2028

D&D • 2024-2029 2028-2033

Monitoring and Maintenance 2023-2029 2028-2040

HLW Transpora8on to Repository 2022-2040

Page 6
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NO ACTION ALTERNATIVE - remediation & closure

RETRIEVAL
Waste Transport

Onsite Truck O.00E+00
Total O.00E+00

Construction

Offsite Truck trips/yr km/trip yr total
concrete 0.00E+00 O.00E+00 O.00E+00 O.00E+00
raw material O.00E+00 O.00E+00 O.00E+00 O.00E+00
equipment O.00E+00 O.00E+00 O.00E+00 O.00E+00
miscellaneous O.00E+00 O.00E+00 O.00E+00 O.00E+00

Total O.00E+00

Offsite Rail trips/yr km/trip yr total
raw material O.00E+00 O.00E+00 O.00E+00 O.00E+00

Total O.00E+00

ROUTIN E
Construction

Onsite Truck trips km/trip total
borrow O.00E+00 O.00E+00 O.00E+00

Total O.00E+00
Offsite Truck trips/yr km/trip yr total

miscellaneous O.00E+00 O.00E+00 O.00E+00 O.00E+00
trips km/trip

2., Tri-Cities 0.00E+00 O.00E+00 O.00E+00
Portland/Seattle O.00E+00 O.00E+00 O.00E+00

Total O.00E+00

u9/3 / MN r .

Onsite Truck (km) O.00E+00
Onsite Rail (km) O.00E+00
Offsite Truck (km) 0.00E+00
Offsite Rail (km) O.00E+00

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

Const. O.00E+00 O.00E+00
Ops 1.04E+05 2.60E+02 1.40E+02 7.41 E-01 2.81 E+09

Total 2.81 E+09

OCCUPATC.XLS Page 1 6/3/96
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Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck O.00E+00 5.OOE-02 O.00E+00
Rail O.00E+00 5.OOE-02 O.00E+00

Suburban
Truck O.00E+00 5.OOE-02 O.00E+00 O.00E+00
Rail O.00E+00 5.OOE-02 O.00E+00

Rural
Truck O.00E+00 9.00E-01 O.00E+00
Rail O.00E+00 9.00E-01 O.00E+00

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km

truck rail truck rail truck rail
O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00 O.00E+00

urban truck fat/km 7.50E-09 O.00E+00

urban truck inj/km 3.70E-07 O.00E+00

urban rail fat/km 1.70E-08 O.00E+00

urban rail inj/km 3.30E-08 O.00E+00
sub truck fat.km 1.30E-08 O.00E+00
sub truck inj/km 3.80E-07 O.00E+00

sub rail fat/km 1.70E-08 O.00E+00

sub rail inj/km 3.30E-08 O.00E+00

rural truck fat/km 5.30E-08 O.00E+00

rural truck inj/km 8.OOE-07 O.00E+00
rural rail fat/km 1.70E-08 O.00E+00

rural rail inj/km 3.30E-08 O.00E+00

TOTAL FATALITIES O.00E+00

TOTAL INJURIES O.00E+00

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL

fatalities 2.81 E+09 8.98E-09 2.52E+01

injuries 2.81E+09 7.14E-07 2.OOE+03

OCCUPATC.XLS Page 2 6/3/96
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Cumulative fatalities/injuries from traffic impacts

transport employee TOTAL
FATALITIES O.00E+00 2.52E+01 2.52E+01
INJURIES O.00E+00 2.OOE+03 2.00E+03

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 O.00E+00 = O.00E+00
LWC = 2.45E-02 O.00E+00 = O.00E+00
Fatality = 3.20E-05 O.00E+00 = O.00E+00

trc 2.29E+03
OPERATION ACCIDENTS fatal 3.33E+00

rate person-yr
TRC = 2.20E-02 1.04E+05 = 2.29E+03
LWC = 1.10E-02 1.04E+05 = 1.14E+03
Fatality = 3.20E-05 1.04E+05 = 3.33E+00

TOTALS

INJUR 4.29E+03

FATAL 2.85E+01

OCCUPATC.XLS Page 3
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LONG-TERM MANAGEMENT ALTERNATIVE - remediation & closure

RETRIEVAL
Waste Transport

Onsite Truck O.00E+00
Total O.00E+00

Construction
Offsite Truck trips/yr km/trip yr total

concrete O.00E+00 O.OOE+00 O.00E+00 O.00E+00
raw material O.OOE+00 O.00E+00 O.00E+00 O.00E+00

equipment O.00E+00 O.00E+00 O.00E+00 O.00E+00
miscellaneous O.00E+00 O.OOE+00 O.00E+00 O.00E+00

Total O.00E+00

Offsite Rail trips/yr km/trip yr total
raw material O.00E+00 O.00E+00 O.00E+00 O.00E+00

Total O.00E+00

ROUTINE
Construction

Onsite Truck trips km/trip total

borrow 3.24E+04 1.00E+01 3.24E+05
Total 3.24E+05

Offsite Truck trips/yr km/trip yr total

miscellaneous 5.20E+03 1.40E+02 1.90E+01 1.38E+07

trips km/trip
Tri-Cities 2.01 E+04 1.40E+02 2.81 E+06

Portland/Seattle 7.75E+03 8.OOE+02 6.20E+06

Total 2.28E+07

^

Onsite Truck (km) 3.24E+05

Onsite Rail (km) O.OOE+00

Offsite Truck (km) 2.28E+07

Offsite Rail (km) O.00E+00

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

Const. 3.75E+03 2.60E+02 1.40E+02 7.41E-01 1.01 E+08

Ops 1.04E+05 2.60E+02 1.40E+02 7.41E-01 2.81E+09
Total 2.91 E+09

OCCUPATC.XLS Page 4 6/3/96
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Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 2.28E+07 5.OOE-02 1.14E+06

Rail O.00E+00 5.00E-02 O.00E+00
Suburban

Truck 2.28E+07 5.OOE-02 3.24E+05 1.47E+06

Rail O.00E+00 5.OOE-02 O.00E+00
Rural

Truck 2.28E+07 9.00E-01 2.06E+07
Rail O.00E+00 9.00E-01 O.00E+00

Fatalities/Injuries resulting from Truck and Rail transportation accidents

urban km suburban km rural km

truck rail truck rail truck rail
1.14E+06 O.00E+00 1.47E+06 O.00E+00 2.06E+07 O.00E+00

urban truck faUkm 7.50E-09 8.57E-03
urban truck inj/km 3.70E-07 4.23E-01

urban rail fat/km 1.70E-08 O.00E+00

urban rail inj/km 3.30E-08 O.00E+00

sub truck fat.km 1.30E-08 1.91 E-02

sub truck inj/km 3.80E-07 5.57E-01

sub rail fat/km 1.70E-08 O.00E+00

sub rail inj/km 3.30E-08 O.00E+00

rural truck faf/km 5.30E-08 1.09E+00

rural truck inj/km 8.OOE-07 1.64E+01

rural rail faUkm 1.70E-08 O.00E+00

rural rail inj/km 3.30E-08 O.00E+00

TOTAL FATALITIES 1.12E+00

TOTAL INJURIES 1.74E+01

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL

fatalities 2.91E+09 8.98E-09 2.61E+01
injuries 2.91E+09 7.14E-07 2.08E+03

OCCUPATC.XLS Page 5 6/3/96
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Cumulative fatalities/injuries from traffic impacts -

transport employee TOTAL
FATALITIES 1.12E+00 2.61E+01 2.72E+01
INJURIES 1.74E+01 2.08E+03 2.09E+03

CONSTRUCTION ACCIDENTS

rate person-yr
TRC = 9.75E-02 3.75E+03 = 3.66E+02
LWC = 2.45E-02 3.75E+03 = 9.19E+01
Fatality = 3.20E-05 3.75E+03 = 1.20E-01 trc 2.65E+03

fatal 3.45E+00
OPERATION ACCIDENTS

rate person-yr
TRC = 2.20E-02 1.04E+05 = 2.29E+03
LWC = 1.10E-02 1.04E+05 = 1.14E+03
Fatality = 3.20E-05 1.04E+05 = 3.33E+00

TOTALS excluding employee traffic
INJUR 4.75E+03

FATAL 3.07E+01 fatal 4.57E+00

OCCUPATC.XLS Page 6 6/3/96
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IN SITU F ILL AND CAP ALTERNATIVE - remediation & closure

Construction - (W-314)

Offsite Truck trips km/trip total

steel 5.30E+01 8.OOE+02 4.24E+04

cement 1.00E+02 1.40E+02 1.40E+04

miscellaneous 5.30E+01 1.40E+02 7.42E+03
Total 6.38E+04

Onsite Truck trips km/trip yr total

borrow 1.38E+03 1.00E+01 1.38E+04
Total 1.38E+04

Grout Fill IMUSTs
Construction

Onsite Truck trips km/trip total

sand/gravel 2.20E+03 1.00E+01 2.20E+04
Total 2.20E+04

Offsite Truck trips km/trip total

cement 4.63E+02 1.40E+02 6.48E+04

Portland/Seattle O.00E+00 O.00E+00 O.00E+00

trips/yr km/trip yr
miscellaneous O.00E+00 O.00E+00 O.00E+00 O.00E+00

Total 6.48E+04

Processing
Offsite Truck trips/yr km/trip yr total

glassformer/chem O.00E+00 O.00E+00 O.00E+00 O.00E+00

miscellaneous O.00E+00 O.00E+00 O.00E+00 O.00E+00
Total O.00E+00

Offsite Rail trips/yr km/trip yr total

glassformer/chem O.00E+00 O.00E+00 O.00E+00 0.00E+00
Total O.00E+00

VITRIFIED HLW TRANSPORT

Offsite Rail trips km/trip total

Yucca Mountain O.00E+00 O.00E+00 O.00E+00
Total O.00E+00

CLOSURE
Onsite Truck cu yd trip/cu yd km/trip total

fill 9.03E+05 1.00E-01 1.00E+01 9.03E+05

silt 4.93E+05 1.00E-01 3.00E+01 1.48E+06

riprap 8.34E+05 1.00E-01 3.20E+01 2.67E+06

OCCUPATC.XLS Page 7 6/3/96
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ag/sand 5.43E+05 1.00E-01 1.00E+01 5.43E+05
Total 5.59E+06

Onsite Truck (km) 5.63E+06
Onsite Rail (km) O.00E+00
Offsite Truck (km) 1.29E+05

Offsite Rail (km) O.00E+00

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

W-314 1.63E+02 2.60E+02 1.40E+02 7.41 E-01 4.40E+06
Ops/D&D 2.39E+04 2.60E+02 1.40E+02 7.41E-01 6.45E+08

Fill Tanks with Gravel
Const. 9.50E+01 2.60E+02 1.40E+02 7.41 E-01 2.56E+06
Ops/D&D 1.51E+03 2.60E+02 1.40E+02 7.41E-01 4.07E+07

Closure 4.67E+02 2.60E+02 1.40E+02 7.41E-01 1.26E+07

total 2.61 E+04 Total 7.05E+08

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 1.29E+05 5.OOE-02 6.43E+03

Rail O.00E+00 5.OOE-02 O.00E+00
Suburban

Truck 1.29E+05 5.OOE-02 5.63E+06 5.64E+06
Rail O.00E+00 5.OOE-02 O.00E+00

Rural
Truck 1.29E+05 9.00E-01 1.16E+05

Rail O.00E+00 9.00E-01 O.00E+00

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km

truck rail truck rail truck rail
6.43E+03 O.00E+00 5.64E+06 O.00E+00 1.16E+05 O.00E+00

urbantruckfaUkm 7.50E-09 4.82E-05
urban truck inj/km 3.70E-07 2.38E-03
urban rail fat/km 1.70E-08 O.00E+00

urban rail inj/km 3.30E-08 O.00E+00

sub truck fat.km 1.30E-08 7.33E-02

sub truck inj/km 3.80E-07 2.14E+G0

OCCUPATC.XLS Page 8 6/3/96
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sub rail fat/km 1.70E-08 O.00E+00

sub rail inj/km 3.30E-08 ' 0.00E+00

rural truck fat/km 5.30E-08 6.14E-03

rural truck inj/km 8.OOE-07 9.26E-02

rural rail faUkm 1.70E-08 O.00E+00

rural rail inj/km 3.30E-08 O.00E+00

TOTAL FATALITIES 7.95E-02

TOTAL INJURIES 2.24E+00

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL

fatalities 7.05E+08 8.98E-09 6.33E+00

injuries 7.05E+08 7.14E-07 5.03E+02

Cumulative fatalities/injuries from traffic impacts

transport employee TOTAL

FATALITIES 7.95E-02 6.33E+00 6.41E+00

INJURIES 2.24E+00 5.03E+02 5.06E+02

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 7.25E+02 = 7.07E+01

LWC = 2.45E-02 7.25E+02 = 1.78E+01

Fatality = 3.20E-05 7.25E+02 = 2.32E-02
trc 6.30E+02

OPERATION ACCIDENTS fatal 8.36E-01

rate person-yr
TRC = 2.20E-02 2.54E+04 = 5.59E+02

LWC = 1.10E-02 2.54E+04 = 2.80E+02

Fatality = 3.20E-05 2.54E+04 = 8.13E-01

TOTALS excluding employee traffic

INJUR 1.14E+03
FATAL 7.25E+00 fatal 9.16E-01

OCCUPATC.XLS Page 9 6/3/96
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IN SITU VITRIFICATION ALTERNATIVE - remediation & closure

RETRIEVAL
Waste Transport

Onsite Truck O.00E+00
Total O.00E+00

Construction - (W-314)
Offsite Truck trips km/trip total

steel 5.30E+01 8.OOE+02 4.24E+04

cement 1.00E+02 1.40E+02 1.40E+04

miscellaneous 5.30E+01 1.40E+02 7.42E+03
Total 6.38E+04

Onsite Truck trips km/trip total

borrow 1.38E+03 1.00E+01 1.38E+04
Total 1.38E+04

VITRIFICATION
Construction

Onsite Truck trips km/trip total

borrow 2.12E+05 1.00E+01 2.12E+06
Total 2.12E+06

Offsite Truck trips/yr km/trip yr total

miscellaneous 5.20E+03 1.40E+02 1: 90E+01 1.38E+07
Total 1.38E+07

Offsite Rail cars trip/cars km/trip total

steel 2.60E+03 5.OOE-02 8.00E+02 1.04E+05

cement 1.70E+03 5.OOE-02 8.OOE+02 6.80E+04
Total 1.72E+05

Processing
Offsite Truck trips/yr km/trip yr total

miscellaneous 5.20E+03 1.40E+02 1.20E+01 8.74E+06
Total 8.74E+06

Offsite Rail trips/yr km/trip yr total

chem. 4.00E+00 8.OOE+02 1.20E+01 3.84E+04
Total 3.84E+04

Grout Fill IMUSTs (outside tank farm areas)

Onsite Truck trips km/trip total

sand/gravel 7.70E+02 1.00E+01 7.70E+03 Total 7.70E+03

Offsite Truck trips km/trip total

cement 1.60E+02 1.40E+02 2.24E+04 Total 2.24E+04

CLOSURE
Onsite Truck cu yd trip/cu yd km/trip total

fill O.00E+00 O.00E+00 O.00E+00 O.00E+00

silt 4.93E+05 1.00E-01 3.00E+01 1.48E+06

riprap 8.34E+05 1.00E-01 3.20E+01 2.67E+06
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ag/sand 5.43E+05 1.00E-01 1.00E+01 5.43E+05
Total 4.69E+06

Onsite Truck (km) 6.83E+06

Onsite Rail (km) O.00E+00

Offsite Truck (km) 2.27E+07

Offsite Rail (km) 2.10E+05

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

W-314 1.63E+02 2.60E+02 1.40E+02 7.41 E-01 4.40E+06

Ops 1.83E+04 2.60E+02 1.40E+02 7.41E-01 4.94E+08

Vitrification
Const. 2.20E+04 2.60E+02 1.40E+02 7.41 E-01 5.93E+08

Ops/D&D 8.05E+03 2.60E+02 1.40E+02 7.41E-01 2.17E+08

Closure 3.19E+02 2.60E+02 1.40E+02 7.41E-01 8.60E+06
Total 1.32E+09

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS

Truck 2.27E+07 5.OOE-02 1.13E+06

Rail 2.10E+05 5.OOE-02 1.05E+04

Suburban
Truck 2.27E+07 5.OOE-02 6.83E+06 7.97E+06

Rail 2.10E+05 5.OOE-02 1.05E+04

Rural
Truck 2.27E+07 9.00E-01 2.04E+07

Rail 2.10E+05 9.00E-01 1.89E+05

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km

truck rail truck rail truck rail

1.13E+06 1.05E+04 7.97E+06 1.05E+04 2.04E+07 1.89E+05

urban truck faUkm 7.50E-09 8.50E-03

urban truck inj/km 3.70E-07 4.19E-01
urban rail fat/km 1.70E-08 1.79E-04

urban rail inj/km 3.30E-08 3.47E-04

sub truck fat.km 1.30E-08 1.04E-01

sub truck inj/km 3.80E-07 3.03E+00
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sub rail faUkm 1.70E-08 - 1.79E-04
sub rail inj/km 3.30E-08 3.47E-04
rural truck faUkm 5.30E-08 1.08E+00
rural truck inj/km 8.OOE-07 1.63E+01
rural rail faUkm 1.70E-08 3.22E-03
rural rail inj/km 3.30E-08 6.25E-03

TOTAL FATALITIES 1.20E+00

TOTAL INJURIES 1.98E+01

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 1.32E+09 8.98E-09 1.18E+01
injuries 1.32E+09 7.14E-07 9.40E+02

Cumulative fatalities/injuries from traffic impacts

transport employee TOTAL
FATALITIES 1.20E+00 1.18E+01 1.30E+01
INJURIES 1.98E+01 9.40E+02 9.60E+02

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 2.25E+04 = 2.19E+03
LWC = 2.45E-02 2.25E+04 = 5.51 E+02
Fatality = 3.20E-05 2.25E+04 = 7.19E-01

trc 2.77E+03
OPERATION ACCIDENTS fatal 1.56E+00

rate person-yr
TRC = 2.20E-02 2.64E+04 = 5.80E+02
LWC = 1.10E-02 2.64E+04 = 2.90E+02
Fatality = 3.20E-05 2.64E+04 = 8.43E-01

TOTALS excluding employee traffic
INJUR 3.73E+03
FATAL 1.46E+01 fatal 2.76E+00
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EX SITU INTERMEDIATE SEPARATIONS ALTERNATIVE - remediation & closure

RETRIEVAL
Waste Transport total

Onsite Truck 1.25E+04
Total 1.25E+04

Construction
Offsite Truck trips/yr km/trip yr total

concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06

raw material 4.50E+01 8.OOE+02 2.00E+01 7.20E+05

equipment 2.50E+01 1.OOE+04 2.00E+01 5.OOE+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07

steel W-314 5.30E+01 8.OOE+02 4.24E+04

cement W-314 1.00E+02 1.40E+02 1.40E+04 Total 2.17E+07

Offsite Rail trips/yr km/trip yr total

raw material 1.00E+01 8.OOE+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsite Truck
borrow W-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION
Construction

Onsite Truck trips km/trip total

borrow 1.69E+05 1.00E+01 1.69E+06
Total 1.69E+06

Offsite Truck trips km/trip total

concrete 5.45E+04 1.40E+02 7.63E+06

steel 1.51E+04 8.OOE+02 1.21 E+07

trips/yr km/trip yr

miscellaneous 7.54E+03 1.40E+02 1.00E+01 1.06E+07
Total 3.03E+07

Processing
Offsite Truck trips/yr km/trip yr total

glassformer/chem 2.30E+03 8.OOE+02 1.90E+01 3.50E+07

miscellaneous 6.70E+03 1.40E+02 1.90E+01 1.78E+07
Total 5.28E+07

Offsite Rail trips/yr km/trip yr total
glassformer/chem 2.74E+02 8.OOE+02 1.90E+01 4.16E+06

Total 4.16E+06

VITRIFIED HLW TRANSPORT
Offsite Rail trips km/trip total

Yucca Mountain 8.35E+02 4.28E+03 3.67E+06
Total 3.57E+06

CLOSURE
Onsite Truck cu yd trip/cu yd km/trip total

fill 9.86E+05 1.00E-01 1.00E+01 9.86E+05

silt 8.53E+05 1.00E-01 3.00E+01 2.56E+06

riprap 1.22E+06 1.00E-01 3.20E+01 3.90E+06
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ag/sand 1.00E+06 1.OOE-01 1.OOE+01 1.OOE+06
- Total 8.45E+06

GROUT FILL IMUST
Onsite Truck sand/gravel 2.20E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offsite Truck cement 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsite Truck (km) 1.02E+07
Onsite Rail (km) O.00E+00
Offsite Truck (km) 1.05E+08
Offsite Rail (km)

-

7.90E+06

17 -
EMPLOYEE VEHICLE

Retrieval person-yr trip/yr km/trip car pool total
Const. 1.06E+04 2.60E+02 1.40E+02 7.41 E-01 2.86E+08
Ops/D&D 3.74E+04 2.60E+02 1.40E+02 7.41E-01 1.01E+09

Vitrification
Const. 1.98E+04 2.60E+02 1.40E+02 7.41 E-01 5.34E+08
Ops/D&D 1.73E+04 2.60E+02 1.40E+02 7.41E-01 4.67E+08

Closure 4.90E+02 2.60E+02 1.40E+02 7.41E-01 1.32E+07
Total 2.31 E+09

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 1.05E+08 5.00E-02 5.24E+06
Rail 7.90E+06 5.OOE-02 3.95E+05

Suburban
Truck 1.05E+08 5.OOE-02 1.02E+07 1.54E+07
Rail 7.90E+06 5.OOE-02 3.95E+05

Rural
Truck 1.05E+08 9.OOE-01 9.43E+07
Rail 7.90E+06 9.OOE-01 7.11 E+06

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
5.24E+06 3.95E+05 1.54E+07 3.95E+05 9.43E+07 7.11E+06

urban truck faUkm 7.50E-09 3.93E-02
urban truck inj/km 3.70E-07 1.94E+00
urban rail fat/km 1.70E-08 6.71E-03
urban rail inj/km 3.30E-08 1.30E-02
sub truck fat.km 1.30E-08 2.01 E-01
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sub truck inj/km 3.80E-07 5.86E+00

sub rail fat/km 1.70E-08 - 6.71 E-03

sub rail inj/km 3.30E-08 1.30E-02

rural truck faUkm 5.30E-08 5.OOE+00

rural truck inj/km 8.OOE-07 7.55E+01

rural rail fat/km 1.70E-08 1.21 E-01

rural rail inj/km 3.30E-08 2.35E-01

TOTAL FATALITIES 5.37E+00

TOTAL INJURIES 8.35E+01

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 2.31E+09 8.98E-09 2.07E+01

injuries 2.31E+09 7.14E-07 1.65E+03

Cumulative fatalities/injuries from traffic impacts

transport employee TOTAL

FATALITIES 5.37E+00 2.07E+01 2.61E+01

INJURIES 8.35E+01 1.65E+03 1.73E+03

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 3.09E+04 = 3.01 E+03

LWC = 2.45E-02 3.09E+04 = 7.57E+02

Fatality = 3.20E-05 3.09E+04 = 9.88E-01 const = ops
trc 4.22E+03

OPERATION ACCIDENTS fatality 2.74E+00

rate person-yr

TRC = 2.20E-02 5.47E+04 = 1.20E+03

LWC = 1.10E-02 5.47E+04 = 6.02E+02

Fatality = 3.20E-05 5.47E+04 = 1.75E+00

TOTALS excluding employee traffic

INJUR 5.95E+03
FATAL 2.88E+01 fatal 8.11E+00
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EX SITU NO SEPARATIONS ALTERNATIVE =VITRIFICATION - remediation & closure

RETRIEVAL

Waste Transport total
Onsite Truck 1.25E+04 Total 1.25E+04

Construction
Offsite Truck trips/yr km/trip yr total

concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06
raw material 4.50E+01 8.OOE+02 2.00E+01 7.20E+05

equipment 2.50E+01 1.00E+04 2.00E+01 5.00E+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07
steel W-314 5.30E+01 8.OOE+02 4.24E+04

cement/misc W-314 1.53E+02 1.40E+02 2.14E+04 Total 2.17E+07

Offsite Rail trips/yr km/trip yr total
raw material 1.00E+01 8.OOE+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsite Truck
borrow W-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION
Construction

Onsite Truck trips km/trip total
borrow 1.18E+05 1.00E+01 1.18E+06 Total 1.18E+06

Offsite Truck trips km/trip total
Try Cities 4.38E+04 1.40E+02 6.13E+06

Portland/Seattle 4.34E+04 8.OOE+02 3.47E+07

trips/yr km/trip yr

miscellaneous 5.20E+03 1.40E+02 5.50E+00 4.OOE+06 Total 4.49E+07

Processing
Offsite Truck trips/yr km/trip yr total

Portand/Seattle 4.17E+02 8.OOE+02 1.50E+01 5.OOE+06
miscellaneous 6.85E+03 1.40E+02 1.50E+01 1.44E+07 Total 1.94E+07

Offsite Rail trips/yr km/trip yr total

Portland/Seattle 1.03E+02 8.OOE+02 1.50E+01 1.24E+06 Total 1.24E+06

VITRIFIED HLW TRANSPORT

Offsite Rail trips km/trip total

Yucca Mountain 1.47E+04 4.28E+03 6.29E+07 Total 6.29E+07

CLOSURE
Onsite Truck cu yd trip/cu yd km/trip total

fill 9.86E+05 1.00E-01 1.00E+01 9.86E+05
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silt 4.93E+05 1.00E-01 3.OOE+01 1.48E+06
riprap 8.35E+05 1.00E-01 3.20E+01 2.67E+06
ag/sand 5.43E+05 1.00E-01 1.00E+01 5.43E+05 Total 5.68E+06

GROUT FILL IMUST
Onsite Truck sand/gravel 2.20E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offsite Truick cement 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsite Truck (km) 6.91 E+06
Onsite Rail (km) O.00E+00
Offsite Truck (km) 8.60E+07
Offsite Rail (km) 6.43E+07

EMPLOYEE VEHICLE
Retrieval person-yr trip/yr km/trip car pool total

Const. 1.06E+04 2.60E+02 1.40E+02 7.41 E-01 2.86E+08
Ops 3.15E+04 2.60E+02 1.40E+02 7.41E-01 8.50E+08

Vitrification
Const. 1.48E+04 2.60E+02 1.40E+02 7.41 E-01 3.99E+08
Ops 9.78E+03 2.60E+02 1.40E+02 7.41E-01 2.64E+08

Closure 4.62E+02 2.60E+02 1.40E+02 7.41E-01 1.25E+07
W-314 1.63E+02 2.60E+02 1.40E+02 7.41E-01 4.40E+06 Total 1.82E+09

total 6.73E+04

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 8.60E+07 5.OOE-02 4.30E+06
Rail 6.43E+07 5.OOE-02 3.22E+06

Suburban

Truck 8.60E+07 5.OOE-02 6.91E+06 1.12E+07
Rail 6.43E+07 5.OOE-02 3.22E+06

Rural
Truck 8.60E+07 9.00E-01 7.74E+07
Rail 6.43E+07 9.00E-01 5.79E+07

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
4.30E+06 3.22E+06 1.12E+07 3.22E+06 7.74E+07 5.79E+07

urban truck fat/km 7.50E-09 3.22E-02
urban truck inj/km 3.70E-07 1.59E+00
urban rail fat/km 1.70E-08 5.47E-02
urban rail inj/km 3.30E-08 1.06E-01
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sub truck fat.km 1.30E-08 1.46E-01
sub truck inj/km 3.80E-07 4.26E+00
sub rail fat/km 1.70E-08 5.47E-02
sub rail inj/km 3.30E-08 1.06E-01
rural truck fat/km 5.30E-08 4.10E+00
rural truck inj/km 8.OOE-07 6.19E+01
rural rail fat/km 1.70E-08 9.84E-01
rural rail inj/km 3.30E-08 1.91 E+00

TOTAL FATALITIES 5.37E+00
TOTAL INJURIES 6.99E+01

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 1.82E+09 8.98E-09 1.63E+01
injuries 1.82E+09 7.14E-07 1.30E+03

Cumulative fatalities/injuries from traffic impacts

transport employee TOTAL
FATALITIES 5.37E+00 1.63E+01 2.17E+01
INJURIES 6.99E+01 1.30E+03 1.37E+03

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 2.60E+04 = 2.54E+03
LWC = 2.45E-02 2.60E+04 = 6.38E+02
Fatality = 3.20E-05 2.60E+04 = 8.33E-01

trc 3.45E+03
OPERATION ACCIDENTS fat 2.15E+00

rate person-yr
TRC = 2.20E-02 4.13E+04 = 9.08E+02
LWC = 1.10E-02 4.13E+04 = 4.54E+02
Fatality = 3.20E-05 4.13E+04 = 1.32E+00

TOTALS excluding employee traffic
INJUR 4.81 E+03
FATAL 2.38E+01 fatal 7.53E+00
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silt 4.93E+05 1.00E-01 3.00E+01 1.48E+06
riprap 8.35E+05 1.00E-01 3.20E+01 2.67E+06
ag/sand 5.43E+05 1.00E-01 1.00E+01 5.43E+05 Total 5.68E+06

GROUT FILL IMUST
Onsite Truck sand/gravel 2.20E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offsite Truick cement 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsite Truck (km) 6.06E+06
Onsite Rail (km) O.00E+00
Offsite Truck (km) 6.06E+07
Offsite Rail (km) 1.92E+07

EMPLOYEE VEHICLE
Retrieval person-yr trip/yr km/trip car pool total

C2nst. 1.06E+04 2.60E+02 1.40E+02 7.41 E-01 2.86E+08
Ops 3.15E+04 2.60E+02 1.40E+02 7.41E-01 8.50E+08

Vitrification
Const. 1.48E+04 2.60E+02 1.40E+02 7.41 E-01 3.99E+08
Ops 9.78E+03 2.60E+02 1.40E+02 7.41E-01 2.64E+08

Closure 4.62E+02 2.60E+02 1.40E+02 7.41E-01 1.25E+07
W-314 1.63E+02 2.60E+02 1.40E+02 7.41E-01 4.40E+06 Total 1.82E+09

total 6.73E+04

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 6.06E+07 5.OOE-02 3.03E+06
Rail 1.92E+07 5.OOE-02 9.58E+05

Suburban
Truck 6.06E+07 5.OOE-02 6.06E+06 9.09E+06
Rail 1.92E+07 5.OOE-02 9.58E+05

Rural
Truck 6.06E+07 9.00E-01 5.46E+07
Rail 1.92E+07 9.00E-01 1.72E+07

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
3.03E+06 9.58E+05 9.09E+06 9.58E+05 5.46E+07 1.72E+07

urban truck fat/km 7.50E-09 2.27E-02
urban truck inj/km 3.70E-07 1.12E+00
urban rail fat/km 1.70E-08 1.63E-02
urban rail inj/km 3.30E-08 3.16E-02

OCCUPATC.XLS Page 20 6/3/96



Sheet7
,5Y^^^

^ s

^

sub truck fat.km 1.30E-08 1.18E-01
sub truck inj/km 3.80E-07 3.45E+00
sub rail fat/km 1.70E-08 1.63E-02
sub rail inj/km 3.30E-08 3.16E-02
rural truck fat/km 5.30E-08 2.89E+00
rural truck inj/km 8.OOE-07 4.37E+01
rural rail faUkm 1.70E-08 2.93E-01
rural rail inj/km 3.30E-08 5.69E-01

TOTAL FATALITIES 3.36E+00
TOTAL INJURIES 4.89E+01

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 1.82E+09 8.98E-09 1.63E+01
injuries 1.82E+09 7.14E-07 1.30E+03

Cumulative fatalities/injuries from traffic impacts

transport employee TOTAL
FATALITIES 3.36E+00 1.63E+01 1.97E+01
INJURIES 4.89E+01 1.30E+03 1.35E+03

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 2.60E+04 = 2.54E+03
LWC = 2.45E-02 2.60E+04 = 6.38E+02
Fatality = 3.20E-05 2.60E+04 = 8.33E-01 trc 3.45E+03

fatal 2.15E+00
OPERATION ACCIDENTS

rate person-yr
TRC = 2.20E-02 4.13E+04 = 9.08E+02
LWC = 1.10E-02 4.13E+04 = 4.54E+02
Fatality = 3.20E-05 4.13E+04 = 1.32E+00

TOTALS
INJUR 4.79E+03
FATAL 2.18E+01
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EX SITU EXTENSIVE SEPARATIONS ALTERNATIVE - remediation & closure

RETRIEVAL
Waste Transport total

Onsite Truck 1.25E+04 Total 1.25E+04

Construction
Offsite Truck trips/yr km/trip yr total

concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06
raw material 4.50E+01 8.OOE+02 2.00E+01 7.20E+05
equipment 2.50E+01 1.00E+04 2.00E+01 6.OOE+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07
steel W-314 5.30E+01 8.OOE+02 4.24E+04
cement/misc W-314 1.53E+02 1.40E+02 2.14E+04 Total 2.17E+07

Offsite Rail trips/yr km/trip yr total
I raw material 1.00E+01 8.00E+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsite Truck
borrow 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION
Construction

Onsite Truck trips km/trip total
borrow 2.12E+05 1.00E+01 2.12E+06 Total 2.12E+06

Offsite Truck trips km/trip total
Tri-Cities 1.07E+05 1.40E+02 1.50E+07
Portland/Seattle 2.62E+04 8.OOE+02 2.10E+07

trips/yr km/trip yr
miscellaneous 5.20E+03 1.40E+02 9.00E+00 6.55E+06 Total 4.25E+07

Processing
Offsite Truck trips/yr km/trip yr total

glassformer/chem 2.17E+03 8.OOE+02 1.90E+01 3.30E+07
miscellaneous 5.20E+03 1.40E+02 1.90E+01 1.38E+07 Total 4.68E+07

Offsite Rail trips/yr km/trip yr total
glassformer/chem 6.77E+02 8.OOE+02 1.90E+01 1.03E+07 Total 1.03E+07

VITRIFIED HLW TRANSPORT
Offsite Rail trips km/trip total

Yucca Mountain 4.00E+01 4.28E+03 1.71 E+05 Total 1.71 E+05

CLOSURE
Onsite Truck cu yd trip/cu yd km/trip total

fill 9.86E+05 1.00E-01 1.00E+01 9.86E+05
silt 8.53E+05 1.00E-01 3.00E+01 2.56E+06
riprap 1.22E+06 1.00E-01 3.20E+01 3.90E+06
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ag/sand 1.00E+06 1.00E-01 1.00E+01 1.00E+06 Total 8.45E+06
GROUT FILL IMUST '

Onsite Truck sand/gravel 2.20E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offsite Truck cement 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsite Truck (km) 1.06E+07
Onsite Rail (km) O.00E+00

Offsite Truck (km) 1.11 E+08
Offsite Rail (km) 1.06E+07

EMPLOYEE VEHICLE
Retrieval person-yr trip/yr km/trip car pool total

Const. 1.06E+04 2.60E+02 1.40E+02 7.41 E-01 2.86E+08
Ops/D&D 3.74E+04 2.60E+02 1.40E+02 7.41E-01 1.01E+09

Vitrification
Const. 2.58E+04 2.60E+02 1.40E+02 7.41 E-01 6.96E+08
Ops/D&D 6.95E+03 2.60E+02 1.40E+02 7.41E-01 1.87E+08

Closure 4.90E+02 2.60E+02 1.40E+02 7.41E-01 1.32E+07
total 8.12E+04 Total 2.19E+09

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 1.11 E+08 5.OOE-02 5.55E+06
Rail 1.06E+07 5.OOE-02 5.31E+05

Suburban
Truck 1.11E+08 5.OOE-02 1.06E+07 1.62E+07
Rail 1.06E+07 5.OOE-02 5.31E+05

Rural
Truck 1.11E+08 9.00E-01 1.00E+08
Rail 1.06E+07 9.00E-01 9.56E+06

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
5.55E+06 5.31E+05 1.62E+07 5.31E+05 1.00E+08 9.56E+06

urban truck faUkm 7.50E-09 4.16E-02
urban truck inj/km 3.70E-07 2.05E+00
urban rail fat/km 1.70E-08 9.03E-03
urban rail inj/km 3.30E-08 1.75E-02
sub truck fat.km 1.30E-08 2.10E-01
sub truck inj/km 3.80E-07 6.14E+00
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sub rail faUkm 1.70E-08 9.03E-03

sub rail inj/km 3.30E-08 - 1.75E-02

rural truck fat/km 5.30E-08 5.30E+00

rural truck inj/km 8.OOE-07 8.00E+01

rural rail faUkm 1.70E-08 1.63E-01

rural rail inj/km 3.30E-08 3.15E-01

TOTAL FATALITIES 5.73E+00

TOTAL INJURIES 8.85E+01

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 2.19E+09 8.98E-09 1.97E+01

injuries 2.19E+09 7.14E-07 1.56E+03

Cumulative fatalities/injuries from traffic impacts

transport employee TOTAL

FATALITIES 5.73E+00 1.97E+01 2.54E+01
INJURIES 8.85E+01 1.56E+03 1.65E+03

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 3.69E+04 = 3.60E+03

LWC = 2.45E-02 3.69E+04 = 9.04E+02
Fatality = 3.20E-05 3.69E+04 = 1.18E+00 trc 4.57E+03

fatal 2.60E+00

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 4.44E+04 = 9.76E+02
LWC = 1.10E-02 4.44E+04 = 4.88E+02

Fatality = 3.20E-05 4.44E+04 = 1.42E+00

TOTALS excluding employee traffic

INJUR 6.23E+03
FATAL 2.80E+01 fatal 8.33E+00

^
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EX SITU COMBINATION ALTERNATIVE - remediation & closure

RETRIEVAL
Waste Transport total

Onsite Truck O.00E+00

Construction
Offsite Truck trips/yr km/trip yr total

concrete 2.40E+02 1.40E+02 2.00E+01 6.72E+05
raw material 2.25E+01 8.OOE+02 2.00E+01 3.60E+05
equipment 1.25E+01 1.OOE+04 2.00E+01 2.50E+06
miscellaneous 2.60E+03 1.40E+02 2.00E+01 7.28E+06

steel W-314 5.30E+01 8.ODE+02 4.24E+04

cement/misc W-314 1.53E+02 1.40E+02 2.14E+04 Total 1.09E+07
Offsite Rail trips/yr km/trip yr total

raw material 5.00E+00 8.OOE+02 2.00E+01 8.OOE+04 Total 8.OOE+04
Onsite Truck

borrow W-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04
VITRIFICATION

Construction
Onsite Truck trips km/trip total

borrow 8.40E+04 1.00E+01 8.40E+05 Total 8.40E+05

Offsite Truck trips km/trip total
concrete 2.30E+04 1.40E+02 3.22E+06

steel 9.10E+03 8.OOE+02 7.28E+06
trips/yr km/trip yr

miscellaneous 3.15E+03 1.40E+02 1.00E+01 4.41 E+06 Total 1.49E+07

Processing
Offsite Truck trips/yr km/trip yr total

glassformer/chem 1.30E+03 8.OOE+02 1.90E+01 1.98E+07
miscellaneous 2.60E+03 1.40E+02 1.90E+01 6.92E+06 Total 2.67E+07

Offsite Rail trips/yr km/trip yr total
glassformer/chem 1.37E+02 8.OOE+02 1.90E+01 2.08E+06 Total 2.08E+06

VITRIFIED HLW TRANSPORT
Offsite Rail trips km/trip total

Yucca Mountain 4.18E+02 4.28E+03 1.79E+06 Total 1.79E+06

CLOSURE
Onsite Truck cu yd trip/cu yd km/trip total

fill 9.36E+05 1.00E-01 1.00E+01 9.36E+05

silt 6.67E+05 1.00E-01 3.00E+01 2.OOE+06
riprap 1.04E+06 1.00E-01 3.20E+01 3.33E+06

OCCUPATC.XLS Page 25 6/3/96



C

Sheet9
^^^ 4-(zo

ag/sand 7.78E+05 1.00E-01 1.00E+01 7.78E+05 Total 7.04E+06

GROUT FILL IMUST -

Onsite Truck sand/gravel 2.20E+03 1.00E+01 2.20E+04 Total 2.20E+04

Offsite Truck cement 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsite Truck (km) 7.92E+06

Onsite Rail (km) O.00E+00

Offsite Truck (km) 5.25E+07

Offsite Rail (km) 3.95E+06

EMPLOYEE VEHICLE

Retrieval person-yr trip/yr km/trip car pool total
Const. 6.36E+03 2.60E+02 1.40E+02 7.41 E-01 1.72E+08

Ops/D&D 2.24E+04 2.60E+02 1.40E+02 7.41E-01 6.04E+08

Vitrification
Const. 1.19E+04 2.60E+02 1.40E+02 7.41 E-01 3.21 E+08

Ops/D&D 1.04E+04 2.60E+02 1.40E+02 7.41E-01 2.81E+08

Fill tank
Const. 5.70E+01 2.60E+02 1.40E+02 7.41 E-01 1.54E+06

Ops/D&D 9.06E+02 2.60E+02 1.40E+02 7.41E-01 2.44E+07

Closure 5.74E+02 2.60E+02 1.40E+02 7.41E-01 1.55E+07

W-314 1.63E+02 2.60E+02 1.40E+02 7.41E-01 4.40E+06 Total 1.42E+09

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS

Truck 5.25E+07 5.00E-02 2.63E+06

Rail 3.95E+06 5.OOE-02 1.98E+05

Suburban
Truck 5.25E+07 5.OOE-02 7.92E+06 1.05E+07

Rail 3.95E+06 5.OOE-02 1.98E+05

Rural
Truck 5.25E+07 9.00E-01 4.73E+07

Rail 3.95E+06 9.00E-01 3.56E+06

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
2.63E+06 1.98E+05 1.05E+07 1.98E+05 4.73E+07 3.56E+06

urban truck fat/km 7.50E-09 1.97E-02
urban truck inj/km 3.70E-07 9.72E-01
urban rail faUkm 1.70E-08 3.36E-03
urban rail inj/km 3.30E-08 6.52E-03
sub truck fat.km 1.30E-08 1.37E-01
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sub truck inj/km 3.80E-07 4.01 E+00

sub rail fat/km 1.70E-08 3.36E-03

sub rail inj/km 3.30E-08 6.52E-03

rural truck fat/km 5.30E-08 2.51 E+00

rural truck inj/km 8.OOE-07 3.78E+01

rural rail fat/km 1.70E-08 6.05E-02

rural rail inj/km 3.30E-08 1.17E-01

TOTAL FATALITIES 2.73E+00

TOTAL INJURIES 4.29E+01

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 1.42E+09 8.98E-09 1.28E+01

injuries 1.42E+09 7.14E-07 1.02E+03

Cumulative fatalities/injuries from traffic impacts

transport employee TOTAL
FATALITIES 2.73E+00 1.28E+01 1.55E+01

INJURIES 4.29E+01 1.02E+03 1.06E+03

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 1.91E+04 = 1.86E+03

LWC = 2.45E-02 1.91E+04 = 4.67E+02

Fatality 3.20E-05 1.91E+04 = 6.10E-01 trc 2.60E+03
fatal 1.69E+00

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 3.37E+04 = 7.42E+02

LWC = 1.10E-02 3.37E+04 = 3.71 E+02

Fatality = 3.20E-05 3.37E+04 = 1.08E+00

TOTALS excluding employee traffic
INJUR 3.66E+03
FATAL 1.72E+01 fatal 4.42E+00

OCCUPATC.XLS Page 27

5^W 4-(z-(

od Y--3a -C(^.

6/3/96



C

Sheetl0

I EX SITU/ IN SITU COMBINATION LOW - remediation & closure

Page 28
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PHASE 1 IMPLEMENTATION SUB-ALTERNATIVE - remediation

RETRIEVAL

WASTE TRANSFER SYSTEM UPGRADE (W-314)
Onsite Truck trips km/trip total

borrow 1.38E+03 1.00E+00 1.38E+03 Total 1.38E+03

Offsite Truck
steel 5.30E+01 8.OOE+02 4.24E+04
cement 1.00E+02 1.40E+02 1.40E+04 Total 5.64E+04

VITRIFICATION
Construction

Onsite Truck trips km/trip total
borrow 1.96E+03 1.00E+01 1.96E+04 Total 1.96E+04

Offsite Truck trips km/trip total
concrete 1.20E+03 1.40E+02 1.68E+05
steel 7.32E+03 8.OOE+02 5.86E+06
miscellaneous 3.18E+03 1.40E+02 4.45E+05 Total 6.47E+06

Processing
Offsite Truck trips km/trip total

glassformer/chem 3.50E+03 8.OOE+02 2.80E+06
glassformer/chem 3.57E+03 1.40E+02 5.OOE+05
miscellaneous 5.20E+04 1.40E+02 7.28E+06 Total 1.06E+07

Offsite Rail trips km/trip total
glassformer/chem 2.18E+02 8.OOE+02 1.74E+05 Total 1.74E+05

VITRIFIED HLW TRANSPORT

SITE RESTORATION
Onsite Truck trips km/trip total

contaminated waste 1.50E+03 1.61 E+01 2.42E+04
noncont. waste 6.23E+04 1.61E+01 1.00E+06 Total 1.03E+06
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GROUT FILL IMUST

Onsite Truck (km) 1.05E+06

Onsite Rail (km) O.OOE+00
Offsite Truck (km) 1.71 E+07

Offsite Rail (km) 1.74E+05

EMPLOYEE VEHICLE
person-yr trip/yr km/trip car pool total

Const. 1.07E+04 2.60E+02 1.40E+02 7.41E-01 2.89E+08

Ops/D&D 6.93E+03 2.60E+02 1.40E+02 7.41E-01 1.87E+08 Total 4.76E+08

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS

Truck 1.71E+07 5.00E-02 8.55E+05

Rail 1.74E+05 5.OOE-02 8.72E+03

Suburban
Truck 1.71 E+07 5.OOE-02 1.05E+06 1.90E+06

Rail 1.74E+05 5.OOE-02 8.72E+03

Rural
Truck 1.71E+07 9.00E-01 1.54E+07

Rail 1.74E+05 9.00E-01 1.57E+05

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km

truck rail truck rail truck rail
8.55E+05 8.72E+03 1.90E+06 8.72E+03 1.54E+07 1.57E+05

urban truck fat/km 7.50E-09 6.41 E-03

urban truck inj/km 3.70E-07 3.16E-01
urban rail fat/km 1.70E-08 1.48E-04

urban rail inj/km 3.30E-08 2.88E-04

sub truck fat.km 1.30E-08 2.47E-02
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sub truck inj/km 3.80E-07 7.23E-01
sub rail fat/km 1.70E-08 " 1.48E-04
sub rail inj/km 3.30E-08 2.88E-04
rural truck fat/km 5.30E-08 8.16E-01
rural truck inj/km 8.OOE-07 1.23E+01
rural rail fat/km 1.70E-08 2.67E-03
rural rail inj/km 3.30E-08 5.18E-03

TOTAL FATALITIES 8.50E-01
TOTAL INJURIES 1.34E+01

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 4.76E+08 8.98E-09 4.27E+00
injuries 4.76E+08 7.14E-07 3.40E+02

Cumulative fatalitiesfinjuries from traffic impacts

transport employee TOTAL
FATALITIES 8.50E-01 4.27E+00 5.12E+00
INJURIES 1.34E+01 3.40E+02 3.53E+02

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 1.07E+04 = 1.04E+03
LWC = 2.45E-02 1.07E+04 = 2.62E+02
Fatality = 3.20E-05 1.07E+04 = 3.42E-01 trc 1.20E+03

fatal 5.64E-01
OPERATION ACCIDENTS

rate person-yr
TRC = 2.20E-02 6.93E+03 = 1.52E+02
LWC = 1.10E-02 6.93E+03 = 7.62E+01
Fatality = 3.20E-05 6.93E+03 = 2.22E-01

TOTALS
INJUR 1.55E+03
FATAL 5.68E+00
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TOTAL ALTERNATIVE PHASED IMPLEMENTATION I AND 2- remediation & closure

RETRIEVAL
Waste Transport total

Onsite Truck 1.25E+04 Total 1.25E+04

Construction
Offsite Truck trips/yr km/trip yr total

concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06

raw material 4.50E+01 8.00E+02 2.00E+01 7.20E+05

equipment 2.50E+01 1.00E+04 2.00E+01 5.OOE+06

miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07

borrow (W-314) 1.38E+03 1.00E+01 1.38E+04 Total 2.16E+07

Offsite Rail trips/yr km/trip yr total

raw material 1.00E+01 8.OOE+02 2.00E+01 1.60E+05

steel (W-314) 5.30E+01 8.00E+02 4.24E+04

cement (W-314) 1.00E+02 1.40E+02 1.40E+04 Total 2.16E+05

VITRIFICATION
Construction

Onsite Truck trips km/trip total

borrow 1.44E+05 1.00E+01 1.44E+06 Total 1.44E+06

Offsite Truck trips km/trip total

concrete 2.61E+04 1.40E+02 3.65E+06

steel 9.70E+03 8.OOE+02 7.76E+06

miscellaneous 3.11E+04 1.40E+02 4.35E+06 Total 1.58E+07

Processing
Offsite Truck trips km/trip total

glassformer/chem 1.65E+04 8.00E+02 1.32E+07

miscellaneous 1.03E+05 1.40E+02 1.44E+07

process material 3.00E+04 1.40E+02 4.20E+06 Total 3.18E+07

Offsite Rail trips km/trip total

glassformer/chem 3.00E+03 8.00E+02 2.40E+06 Total 2.40E+06

VITRIFIED HLW TRANSPORT
Offsite Rail trips km/trip total

Yucca Mountain 8.35E+02 4.28E+03 3.57E+06 Total 3.57E+06

CLOSURE
Onsite Truck cu yd trip/cu yd km/trip total

fill 9.86E+05 1.00E-01 1.00E+01 9.86E+05

silt 8.53E+05 1.00E-01 3.00E+01 2.56E+06

riprap 1.22E+06 1.00E-01 3.20E+01 3.90E+06
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ag/sand 1.00E+06 1.00E-01 1.00E+01 1.00E+06

grout fill sand IMUST 2.20E+03 1.00E+01 - 2.20E+04 Total 8.47E+06

Offsite Truck trips km/trip total
groutfill cement IMUS 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsite Truck (km) 9.92E+06

Onsite Rail (km) O.00E+00

Offsite Truck (km) 6.93E+07

Offsite Rail (km) 6.19E+06

EMPLOYEE VEHICLE
Phase 1 person-yr trip/yr km/trip car pool total

Const. 1.16E+04 2.60E+02 1.40E+02 7.41 E-01 3.13E+08

Ops/D&D 6.77E+03 2.60E+02 1.40E+02 7.41E-01 1.83E+08

Phase 2
Const. 1.98E+04 2.60E+02 1.40E+02 7.41 E-01 5.34E+08

Ops/D&D 4.91E+04 2.60E+02 1.40E+02 7.41E-01 1.32E+09

Total 2.35E+09

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS

Truck 6.93E+07 5.OOE-02 3.46E+06

Rail 6.19E+06 5.OOE-02 3.10E+05

Suburban
Truck 6.93E+07 5.OOE-02 9.92E+06 1.34E+07

Rail 6.19E+06 5.OOE-02 3.10E+05

Rural
Truck 6.93E+07 9.00E-01 6.24E+07

Rail 6.19E+06 9.00E-01 5.57E+06

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
3.46E+06 3.10E+05 1.34E+07 3.10E+05 6.24E+07 5.57E+06

urban truck fat/km 7.50E-09 2.60E-02
urban truck inj/km 3.70E-07 1.28E+00
urban rail fat/km 1.70E-08 5.26E-03

urban rail inj/km 3.30E-08 1.02E-02

sub truck fat.km 1.30E-08 1.74E-01
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sub truck inj/km 3.80E-07 5.09E+00
sub rail fat/km 1.70E-08 5.26E-03
sub rail inj/km 3.30E-08 1.02E-02
rural truck fat/km 5.30E-08 3.31 E+00
rural truck inj/km 8.00E-07 4.99E+01
rural rail fat/km 1.70E-08 9.47E-02
rural rail inj/km 3.30E-08 1.84E-01

TOTAL FATALITIES 3.61E+00
TOTAL INJURIES 5.65E+01

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 2.35E+09 8.98E-09 2.11E+01
injuries 2.35E+09 7.14E-07 1.68E+03

Cumulative fatalities/injuries from traffic impacts

transport employee TOTAL
FATALITIES 3.61E+00 2.11E+01 2.47E+01
INJURIES 5.65E+01 1.68E+03 1.74E+03

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 3.14E+04 = 3.06E+03
LWC = 2.45E-02 3.14E+04 = 7.69E+02
Fatality = 3.20E-05 3.14E+04 = 1.OOE+00 trc 4.29E+03

fatal 2.79E+00
OPERATION ACCIDENTS

rate person-yr
TRC = 2.20E-02 5.59E+04 = 1.23E+03
LWC = 1.10E-02 5.59E+04 = 6.15E+02
Fatality = 3.20E-05 5.59E+04 = 1.79E+00

TOTALS excluding employee traffic
INJUR 6.03E+03
FATAL 2.75E+01 fatal 6.40E+00
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NO ACTION - CAPSULES - remediation & closure
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ONSITE STORAGE ALTERNATIVE - remediation & closure

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 1.OOE+02 1.00E+01 1.00E+03

Total 1.OOE+03

Offsite Truck trips km/trip total
encasement pipe 1.40E+01 8.OOE+02 1.12E+04

WESF modification 2.OOE+02 1.40E+02 2.80E+04

Total 3.92E+04

Capsu le Transport
Onsite Truck trips km/trip total

to dry storage 1.84E+02 3.20E+01 5.89E+03
Total 5.89E+03

Onsite Truck (km) 6.89E+03
Onsite Rail (km) O.00E+00
Offsite Truck (km) 3.92E+04

Offsite Rail (km) O.00E+00

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

Const. 2.10E+02 2.60E+02 1.40E+02 7.41 E-01 5.66E+06

Packaging 1.94E+02 2.60E+02 1.40E+02 7.41E-01 5.23E+06
Storage 8.90E+02 2.60E+02 1.40E+02 7.41E-01 2.40E+07

Total 3.49E+07

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 3.92E+04 5.OOE-02 1.96E+03

Rail O.00E+00 5.OOE-02 O.00E+00

Suburban
Truck 3.92E+04 5.OOE-02 6.89E+03 8.85E+03
Rail O.00E+00 5.OOE-02 O.00E+00

Rural
Truck 3.92E+04 9.00E-01 3.53E+04

Rail O.00E+00 9.00E-01 O.00E+00
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Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
1.96E+03 O.00E+00 8.85E+03 O.00E+00 3.53E+04 O.00E+00

urban truck fat/km 7.50E-09 1.47E-05
urban truck inj/km 3.70E-07 7.25E-04
urban rail faUkm 1.70E-08 0.00E+00

urban rail inj/km 3.30E-08 O.00E+00

sub truck fat.km 1.30E-08 1.15E-04
sub truck inj/km 3.80E-07 3.36E-03
sub rail fat/km 1.70E-08 O.00E+00

sub rail inj/km 3.30E-08 O.00E+00

rural truck faUkm 5.30E-08 1.87E-03
rural truck inj/km 8.OOE-07 2.82E-02
rural rail faUkm 1.70E-08 O.00E+00
rural rail inj/km 3.30E-08 O.00E+00

TOTAL FATALITIES 2.OOE-03

TOTAL INJURIES 3.23E-02

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 3.49E+07 8.98E-09 3.13E-01
injuries 3.49E+07 7.14E-07 2.49E+01

Cumulative fatalities/injuries from traffic impacts

transport employee TOTAL
FATALITIES 2.OOE-03 3.13E-01 3.15E-01
INJURIES 3.23E-02 2.49E+01 2.50E+01

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 2.10E+02 = 2.05E+01
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LWC = 2.45E-02 2.10E+02 = 5.15E+00
Fatality = 3.20E-05 2.10E+02 = -6.72E-03 trc 4.43E+01

fatal 4.14E-02

OPERATION ACCIDENTS
rate person-yr

1.08E+03 = 2.38E+01

1.08E+03 = 1.19E+01

1.08E+03 = 3.47E-02

M

TOTALS

3
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OVERPACK AND SHIP ALTERNATIVE - remediation & closure

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow O.00E+00 O.00E+00 O.00E+00

Total O.00E+00

Offsite Truck trips km/trip total
encasement pipe O.00E+00 O.00E+00 O.00E+00
WESF modification 2.OOE+02 1.40E+02 2.80E+04

Total 2.80E+04

Capsule Transport
Offsite Rail trips km/trip total

Yucca 5.00E+00 2.93E+03 1.47E+04
Total 1.47E+04

Onsite Truck (km) O.00E+00

Onsite Rail (km) O.00E+00
Offsite Truck (km) 2.80E+04

Offsite Rail (km) 1.47E+04

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

Const. 1.00E+02 2.60E+02 1.40E+02 7.41 E-01 2.70E+06
Packaging 5.10E+01 2.60E+02 1.40E+02 7.41 E-01 1.38E+06
Storage 9.00E+01 2.60E+02 1.40E+02 7.41 E-01 2.43E+06

Total 6.50E+06

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 2.80E+04 5.OOE-02 1.40E+03
Rail 1.47E+04 5.OOE-02 7.33E+02

Suburban
Truck 2.80E+04 5.OOE-02 O.00E+00 1.40E+03

Rail 1.47E+04 5.OOE-02 7.33E+02

Rural
Truck 2.80E+04 9.00E-01 2.52E+04
Rail 1.47E+04 9.00E-01 1.32E+04
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F9Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km

truck rail truck rail truck rail
1.40E+03 7.33E+02 1.40E+03 7.33E+02 2.52E+04 1.32E+04

urban truck fat/km 7.50E-09 1.05E-05

urban truck inj/km 3.70E-07 5.18E-04
urban rail fat/km 1.70E-08 1.25E-05

urban rail inj/km 3.30E-08 2.42E-05

sub truck fat.km 1.30E-08 1.82E-05

sub truck inj/km 3.80E-07 5.32E-04
sub rail fat/km 1.70E-08 1.25E-05

sub rail inj/km 3.30E-08 2.42E-05

rural truck fat/km 5.30E-08 1.34E-03
rural truck inj/km 8.OOE-07 2.02E-02
rural rail fat/km 1.70E-08 2.24E-04

rural rail inj/km 3.30E-08 4.35E-04

TOTAL FATALITIES 1.61E-03

TOTAL INJURIES 2.17E-02

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 6.50E+06 8.98E-09 5.84E-02
injuries 6.50E+06 7.14E-07 4.64E+00

Cumulative fatalities/injuries from traffic impacts

transport employee TOTAL

FATALITIES 1.61E-03 5.84E-02 6.OOE-02
INJURIES 2.17E-02 4.64E+00 4.66E+00

I

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 1.00E+02 = 9.75E+00

LWC = 2.45E-02 1.00E+02 = 2.45E+00

Fatality = 3.20E-05 1.00E+02 = 3.20E-03
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trc 1.29E+01

OPERATION ACCIDENTS fatal 7.71 E-03

rate person-yr
TRC = 2.20E-02 1.41E+02 = 3.10E+00

LWC = 1.10E-02 1.41E+02 = 1.55E+00
Fatality = 3.20E-05 1.41E+02 = 4.51 E-03

TOTALS
INJUR 1.75E+01

FATAL 6.77E-02
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VITRIFY WITH TANK WASTE 'ALTERNATIVE - remediation & closure

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow O.00E+00 O.00E+00 O.00E+00

Total O.00E+00

Offsite Truck trips km/trip total
encasement pipe O.00E+00 O.00E+00 O.00E+00

j

WESF modification 2.00E+02 1.40E+02 2.80E+04

Total 2.80E+04

Capsule Transport
Onsite Truck trips km/trip total

to vitrification plant 1.84E+02 3.20E+01 5.89E+03

Total 5.89E+03

Onsite Truck (km) 5.89E+03

Onsite Rail (km) O.00E+00

Offsite Truck (km) 2.80E+04
Offsite Rail (km) O.00E+00

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

Const. 1.OOE+02 2.60E+02 1.40E+02 7.41 E-01 2.70E+06

Packaging 5.10E+01 2.60E+02 1.40E+02 7.41 E-01 1.38E+06
Storage 9.00E+01 2.60E+02 1.40E+02 7.41 E-01 2.43E+06

Total 6.50E+O6

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS

Truck 2.80E+04 5.OOE-02 1.40E+03

Rail O.00E+00 5.OOE-02 O.00E+00

Suburban
Truck 2.80E+04 5.00E-02 O.00E+00 1.40E+03

Rail O.00E+00 5.OOE-02 O.00E+00

Rural
Truck 2.80E+04 9.00E-01 2.52E+04

Rail O.00E+00 9.00E-01 O.00E+00
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Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km

truck rail truck rail truck rail
1.40E+03 O.00E+00 1.40E+03 O.00E+00 2.52E+04 O.00E+00

urban truck fat/km 7.50E-09 1.05E-05

urban truck inj/km 3.70E-07 5.18E-04
urban rail faUkm 1.70E-08 O.00E+00

urban rail inj/km 3.30E-08 0.00E+00

sub truck fat.km 1.30E-08 1.82E-05

sub truck inj/km 3.80E-07 5.32E-04

sub rail fat/km 1.70E-08 O.00E+00
sub rail inj/km 3.30E-08 O.00E+00

rural truck faUkm 5.30E-08 1.34E-03
rural truck inj/km 8.OOE-07 2.02E-02

rural rail faUkm 1.70E-08 O.00E+00
rural rail inj/km 3.30E-08 O.00E+00

TOTAL FATALITIES 1.36E-03

TOTAL INJURIES 2.12E-02

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL

fatalities 6.50E+06 8.98E-09 5.84E-02

injuries 6.50E+06 7.14E-07 4.64E+00

Cumulative fatalities/injuries from traffic impacts

transport employee TOTAL

FATALITIES 1.36E-03 5.84E-02 5.97E-02

INJURIES 2.12E-02 4.64E+00 4.66E+00

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 1.00E+02 = 9.75E+00

LWC = 2.45E-02 1.00E+02 = 2.45E+00

Fatality = 3.20E-05 1.00E+02 = 3.20E-03 trc 1.29E+01
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fatal 7.71 E-03
OPERATION ACCIDENTS -

rate person-yr
TRC = 2.20E-02 1.41E+02 = 3.10E+00
LWC = 1.10E-02 1.41E+02 = 1.55E+00

Fatality = 3.20E-05 1.41E+02 = 4.51 E-03

TOTALS
INJUR 1.75E+01

FATAL 6.74E-02
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TWRS EIS Waste Inventory Data

Table A.23.1 Inactive MUSTs Estimated Current Waste Volumes'

^

\

Tank Designation Nominal Tank

Capacity

(Liters)

Solids

Volume

(Liters)

Liquid

Volume

(Liters)

Total Waste

Volume

(Liters)

Comments

231-W-151-001 15.000 0 5,400 5.400 Settling tank. 0/S since 1974

231-W-151-002 3,600 40 3,600 3.600 Settling tank, 0/S since 1974

241-Z-8 58.000 11900 0 1.900 Settling tank, 0/S since 1962

241-A-302B 51,000 no data no data 13,600 Interim Isolated. Monitored

241-B-301 136.000 82,000 2,200 84.000 Catch tank, 0/S since 1984

241-B-302B 67,000 2,600 16,000 18,600 Catch tank, 0/S since 1985

241-BX-302A 67,000 3,200 0 3.200 Catch tank, 0/S since 1985

241-BX-302B 43,000 3.600 300 3,900 Catch tank. 0/S since 1985

241-BX-302C 43,000 2,400 900 3,300 Catch tank, 0/S since 1985

241-C-30I 136,000 34,000 5,600 39,600 Catch tank, O/S since 1983

•241-S-302A 67,000 no data no data 19.000 Catch tank, O/S since 1991

241-5-3028 54,000 0 0 . 0 Emptied

241-SX-302 67.000 4,000 1,100 5,100 Catch tank, 0/S since 1983

241-T-301B 136,000 82,000 2,200 84,200 Catch tank, 0/S since 1985

241-TX-302A 67,000 9.300 100 9,400 Catch tank, O/S since 1982

241-TX-302B 67,000 no data no data 5,000 Catch tank, stabilized and

isolated in 1954

241-TX-302BR 45,000 no data no data no data Catch tank, contents unknown

241-TX-302X8 50.000 400 900 1,300 Catch tank, 0/S since 1985

241-TY-302A 67,000 1,700 0 1,700 Catch tank, O/S since 1981

241-TY-3028 54,000 ' 0 0 0 Emptied

244-BXR-001 190,000 27,000 0 27.000 Uranium recovery tank, 0/S

since 1957

244BXR-002 57,000 6,800 1,400 8,200 Uranium recovery tanlc, 0/S

since 1957

244-BXR-003 57,000. 5,500 1.400 6.900 Uranium recovery tank, 0/S

since 1957

244BXR-011 190,000 26,000 400 26,400 Uranium recovery tank, 0/S

since 1956

244-TXR-001 190,000 8,700 200 8,900 Uranium recovery tank, O/S

since 1956

244TXR-002 57,000 11,000 0 11,000 Uranium recovery tank, 0/S

since 1956

TWRS EIS A-21 Volume Two
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Table A.2.3.1 Inactive MUSTs Estimated Current Waste Volumes t (cont'd)

^

Tank Designation Nominal Tank Solids Liquid Total Waste Comments

Capacity Volume Volume Volume

(Liters) (Liters) (L'uers) (Liters)

244-TXR-003 57,000 24,600 0 .24,600 Uranium recovery tank, 0/S

since 1956

244-UR-001 190,000 7,000 1,500 8,500 Uranium recovery tank, O/S

since 1957

244-UR-002 . 57,000 8,700 2,200 10,900 Uranium recovery tank, 0/S

since 1957

244-UR-003 57,000 5.900 0 5,900 Uranium recovery tank, O/S

since either 1957 or 1976

244-UR-004 31,000 Minimal Minimal Minimal Volumes unknown. Used for

temporary storage of 60 percent

nitric acid solutions.

244-ER-311A N/R N/R N/R N/R Southwest of B Plant

241-AX-151 . N/R N/R N/R N/R . Diverter station with several
tanks inside

216-TY-201 N/R N/R N/R N/R Flush tank, located east of TY

Tank Farm

216-BY-201 N/R N/R N/R N/R Flush tank, located north of BY
Tank Farm

242-TA-RI N/R N/R N/R N/R Receiver tank for Z Plant

242-T-135 N/R N/R N/R N/R Outside the 242-T Evaporator,

decontamination tank

243S-TK-1 N/R N/R N/R N/R Decontamination tank

213-W-TIC-1 7,100 N/R N/R 7,100 Decontamination tank, tank

may not have received waste in
• the past.

Notes:

' Values with three or more significant digits do not imply a specific accuracy of the stated value.

N/R = Not Reported

O/S = Out of Service

A-22 Volume Two
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(.3.1.1.2 Schedule for Tank Stabilizstion.' To perform tank stabi'Iization with maximum

efficiency and minimum cost, that would be two grout plants. Single-shell tanks and their

ancillary equipment would be stabilized first, then DSTs and their ancillary equipment. One

grout plant would be located in the center of 200 East Area Tank Farms; the other in the ,

center of the 200 West Area Tank Farms. The following tank dusters would be served:

200E 241-T, 241-TX, and 241-TY .
241=S, 241-SX, 241-U, and 241-SY

200W 241-A, 241-AX, 241-AW, 241-AP, 241-AY, and 241-AZ
241-B, 241-BX, 241-BY, 241-C, and 241-AN

C

3.1.1.3 Engineering Cost for Tank Stabilization. The total tank volume of all SSTS and
DSTs is approximately 761,000 m3 (see Appendix A, Tab1e.A1); currently, there are
approximately 467,000 m' of waste in these tanks. The total tank volume of Tank C-106,
which is a 530,000 gal tank, was estimated by computer modeling. The value was compared
to the tank capacity, which is the amount of waste the tank contains, and a scaling factor of
1.6 was calculated. This scaling factor was used to estimate the size of all other tanks. In
the TWRS-EIS extensive pretreatment, no separations, and Tri-Party Agreement alternatives,
it is assumed that 99 percent of the SST waste and 99.9 percent of the DST waste will have
been retrieved prior to closure. Therefore, there would be 1,355 m^ of waste and
approximately 760,000 m' of void space remaining in the tanks.

For every 1 m3 (35 ft3) of grout, the constitueats of the grout mixture would be as follows: t
1,660 kilograms (kgs) (3,660 pounds [lbs]) of sand, 180 kgs (3971bs) fly ash, 150 kgs
(331 ibs) water, 204s (441bs) Type I/II portland cement, and 0.451cg (1.001b) of air ':. .
entrainment additive. Therefore, for 760,000 m3 of void space, approximateiy -
1,260,000,000 kgs of sand, 137,000,0001gs of fly ash, 114,000,000 kgs of water,
15,000,000 kgs of cement; and 341,000 kgs of air entrainment additive would be required.

The major constituent for the grout is sand. Sand would be excavated from Pit 30, located
between the 200 East and 200 West Areas. The pit currently has a footprint of 20,930 m'
(5.2 acres), and would be expanded by another 253,000 m2 (62.5 acres). A one-way trip is
approximately 5 kilometers (1an) (3 miles [mi]). A bottom-dump (or belly-dump) truck can
haul about 7.6 ml (10 cubic yards [yd'j) of sand. Assuming the sand has a density of about
1,280 kg/m', almost 164,000 trips would be required. Cement is manufactured in Durkee,
Oregon (approximately 291 ksn [181 mi] from the Tri-Cities) and would be brought by
railcar. Each railcar is assumed to carry 90,700 kgs (100 tons) of cement. For
15,000,0001cgs of cement, 165 railcars would be required. The Centralia Steam Plant in
Centralia, Washington, which has a one-way trip of 300 km (186 mi), would provide the fly
ash in 90,700 kg (100 ton) railcars. For 137,000,000 kgs of fly ash, 1,510 railcars would be
necessary.

^-.
To store such large quantities of material, storage tanks or silos would have to be constructed
for cement and fly ash. These facilities would keep the dry materials from precipitation and
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The succxss of the filling operation would depend on demonstrating and verifying that

( required fill distribution and uniformity was achieved. The fill monitoring system would be

able to visualize interior tank operations, and'a vision system would be able provide imaging

through airborne dust. Fill surface elevation measurement and mapping in real time woulci

be available to document the progress of the operation and to verify results. Density and
compaction measurement also would be used to verify fill integrity.

3.1.2.3 Engineering Cost for Gravel-Fill Stabilization. The tank waste retrieval process
would leave 1 percent waste in the SSTs. The smaller tanks (16 each holding 208 m'
(55,000 galJ ) would be stabilized by grouting rather than gravel fill because they are too
small to contain the gravel dispersing mechanism. For this reason, the void volume of the
remaining SSTs and DSTs is about 751,000 m3. This volume of gravel would be removed
from Pit 30. The gravel would be transported by end-dump trucks capable of hauling 6 tn'
(10 yd') of gravel per trip. Therefore 125,000 trips would be necessary for filling the SSTs
and DSTs.

3.2 ANCILLARY EQiJIPMENT STABILIZATION

3.2.1 Disposition of Ancillary Equipment

For all alternatives considered in the TWRS EIS except the no disposal action alternative,
closure would apply to SSTs, DSTs and the ancillary equipment associated with both groups
of tanks. Ancillary equipment would include the following: diversion boxes, catch tanks,
valve and'pump pits, process pits, diverter stations, receiver vaults, condensate tanks; risers,
transfer piping and piping encasements associatzd-with single-shell tank operations. Pipelines
would include the following: lines between tanks and to process facilities, air and steam
supply lines, raw water lines, and drains. See Figures 3-3 through 3-7 for.representative
sketches of miscellaneous underground storage tanks.

During closure of tank farms, ancillary equipment itei'ns would be stabilized in place (i.e.,
disposed of). In situ stabilization would consist of filling all voids with an appropriate grout
material (a chemical grout or cement grout product). The physical immobilization of .
contaminants provided by the grout could be augmented by the use of sequestering agents,
such ac.zeolites; that would be capable of chemical boriding with contaminanu. If aneillary
equipment was plugged at one or more poinu, several access ports would. have to be installed
to ensure complete grout filling.

For purposes of assessing the environmental consequences associated with dispositioning of
ancillary equipment as part of closure, it is assumed that the entire void volume within the
ancillary equipment would befilled with grout (analogous to the grout fill altetnative for
tanks) and that no ancillary equipment would be excavated, packaged, or disposed of as
LLW or mixed waste.

C
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3.2.2 Description of Ancillary Equipment

Ancillary equipment components are defined in the Tri-Party Agreement as Resource

Conservarion and Recovery Aa (RCRA) of 1976 (RCRA 1976) past practice units.

Appendix A, Table AS provides a list of the anciIlary equipment associated with SSTs (sce

Appendix C, the Tzi-Party Agreement). In 1993, the Tri-Party Agreement signatories agreed

that past practice units within tank farms boundaries (fenceline boundaries) would be closed

in accordance with the Washington ddministrative Code (WAC 173-303-610). This decision

was based on the intent to establish a consistent closure approach for SSTs and associated

RCRA past practice units (i.e., contiguous ancillary equipment and spill sites) to eliminate

redundancies in effort, time, and expense.

RCRA past practice units associated with SSTs include piping and control elements for

routing waste to a specific tank or from one tank to another. Although the specific

arrangement and connections would vary in detail between the various tank farms, all tank

farms would be laid out in the same basic arrangement, where one main diversion box would

serve several secondary diversion boxes or valve pits which, in turn, would serve three to

nine tanks.

Piping consists primarily of welded-joint schedule 40 or 80 carbon steel (a limited amount of
schedule 10 was used in the earlier installations). It varied in diameter from 8 to 15 cm (3
to 6 in.). Piping is buried or is within reinforced concrete encasements underground.

A limited amount of double-wall pipe (a pipe within a pipe) also was installed. All pipes
received one coat of red lead paint during installation. Underground pipe also received two

coats of bitumastic paint and was double-wrapped with tar paper. Many pipe runs are
equipped with pressure test connections. As many as 10 percent of the pipe runs,
particularly the older schedule 10 pipes, are known or suspectedto have leaks. Cathodic
protection has been incorporated in some piping systems during the past 10 years; the
adequacy of existing cathodic protection has not been verified. Some pipelines have been
abandoned in place because of plugging.

The pipe encasement system consists of a monolithic reinforced concrete trough and
removable reinforced concrete cover. Encasement wall thicknesses are typically 20 to 25 cm
(8 to 10 in.), and cavities are minimally-sized to accommodate the installation of piping with
the cover removed. Depth of soil cover over the encasements averages 1.8 to 2.4 m (6 to
8 ft). The encasement runs are sloped at about 1 percent to provide catchment of waste leaks
or seepage of surface water runoff, and low points drain to a catch tank or pump or sluice
pits. With a slope of only 1 percent, it is likely that shallow ponds occur in some sections of
encasement. Swab risers at the low points of the encasement are provided to facilitate
contamination monitoring. •

^`.

Diversion boxes are mainly two-or three-chambered underground vaults. Inlet and outlet
chambers provide isolated routing space for the intricate maze of inlet and outlet pipes.
Waste flow diversion takes place in the central chamber by jumpers and associated valving.
Jumpers, flexible or rigid pipes from 0.02-0.1 m (1 -4 in.) in diameter, are connected to the
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inlet and outlet pipes at the central chamber.bulkheads by dry disconnect couplings. Jumner

^ connections are routinely reconfigured to meet specific waste routing requirements. The

central chamber perimeter is equipped with interior spray nozzles to provide a remotely

activated surface decontamination wash mechanism. Diversion boxes are reinforced concrete
with 0.6 m (2 ft) thick walls and 0.6 (2 ft) thick removable covers at grade level. A gantry
crane is deployed over the central chamber to facilitate cover removal and equipment
handling. The interiors of the diversion boxes were treated with Americoat, a chemical
resistant paint, during construction. In some tank farms, valve boxes were installed instead
of diversion boxes, but essential design features and functions are the same.

Liquid waste from underground piping is routed to an individual tank through one or more
reinforced concrete pits above the tank, except for some very old tanks with side entry
connections. Within these pump and sluice pits, dry disconnect jumpers are used for piping
connections to pumps, valves,.standpipes, etc. Interior spray nozzles provide
decontamination washing of the pits. Drainage is directly into the waste tanks.

Several buried catch tanks provide collection points for liquids draining from diversion boxes
and some encasements. The tanks, which are cylindrical in shape and constructed of steel,
are accessible for sampling and pumping by standpipes.

Risers are vertical pipes connecting to tank domes. . They vary in diameter from 2.5 cm to
107 cm (1-42 in.). Individual single-shell tanks may have as few as 6, or as many as 38
risers. Risers provide access for certain types of tank equipment including instrumentation
and pumps. Some of the risers may be modified or removed by waste retrieval operations.

In two tank farms, French drains and septic tanks have been installed to collect and disperse
surface water runoff from impervious paving and pads."

3.2.3 Development of Engineering Support Data

Void volumes within the past practice units are the combined volumes of tank farm piping,
risers, and pits and encasements. The estimates of ancillary void volumes for the 12 SST
tank farms are based on detailed analyses of three tank complexes: 241-A, 241-T, and
241-TY. Volume estimates for other farms are based on similarity to 241-A or 241-T. Void
volume data for ancillary equipment are summarized in Appendix A, Figures_A9-A13
(Boomer et al. 1993). ... .. : . : . . .:

Void volumes for ancillary equipment associated with DSTs have been estimated based on
similarity to the 241-A tank complexarm. Voids were estimated based on a factor of 28/6
times the 241-A tank complex volume. There are 28 DSTs, six of which are located in the
241-A tank complex. The result of this estimation is a void piping volume of approximately
1,120,m' (296,000 gal) and a void structure volume of approximately 6,770 m' (1.8 million

C
gal) (Boomer et al. 1993).
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Notes:
n/a - not applicable

All staff hours, with the exception of tum:adiation construction workers, are based upon the cost
estimate by the Westinghouse Hanford Company for gravel fill (March 23, 1993). The cost estimate
was computed for a smaller volume of gravel used; therefore, the staff hour values have been scaled to
reflect the larger volume of gravel. All wocltets near the tanks were assumed to be radiation workers
(including 1 hopper operator, I gtavel quality control workei, and 2 belt inspectors); nonradiation
workets include the quarry staff ( 1 loader, I grizzley operator, and 2 huck drivers) and one patt-time
clerical worker (not included in the original ^_^te. job number 9342GRVL). Maintenance and
mechanical support are assumed to be provided by the contractor.

This table includesgravei fill for 133 single-shell tanks (SSTs) and all 28 double-shell tanks. The
16 small SSTs (55,000 gallons each) are not included in these totals as they will be filled with grout
rnther than gravel.

For additional backup information, see Appendix A. Figure Al and Table Al and A2:' -

_ . . . . _.: ., . _

^
t
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Table 5-2A. Comparison of Alternatives by Construction Personnel Requirements for Tank
Stabilization with Gravel (Staff Hours).
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Notes:
Personnel requirements are based on the ratio of the requirements in Table 2B, that is, 36 percent of
personnel are involved with design/enginaring. 25 percent are rndiation worke:s. 26 percent are
noatadiation workers, and 13 percent are supervisors. The actual numbers were derived from a
comparison of the vol- of void space to be filled in the ancillary equipment to the volume of void
space to be filled in the SSTs and DSTs.

The volume of the ancillary equipment for single-shell tanks (SSTs) is in Appendix A. The ratio of
these void volumes to the capacity of all SSTs (10,475 m)/ (364,331 m) a 2.88 percmt. It was
assumed that the ratio of the ancillary equipmeot for the double-shell tanks (DSTs) would be the same.
Therefore, (2.88 paceat)+(111,586 m^ - 3,208 &. - Since it takes 17.31 days to stabilize 10,475 m3
of SST ancillary equipment, it will take 5.3 days to stabilize 3,208 m' of DST ancillary equipment.

5-5

Table 5-2C. Comparison of Alternatives :by Consiruction Personnel Requirement-- for
Ancillary Equipment SfabiIiration by Concrete (Staff Hours).
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Table 5-3A. Comparison. of Alternatives by Tank Stabiiization Conmuction

. Resource Requirements (iTnits as Indicated).

ttu^
' `uY d?3.

pA^KA^i
i^S6V23^Qgo

amiss

_Land (ha) surface committed2

Temporarily n/a

Permanently n/a

Water (m')' n/a 113,000 n/a 3,300

Source of water

Energy

IIectrical (GWh) ` n/a n/a n/a n/a

Propane (m') n/a n/a n/a n/a

Diesel fuel (m')' n/a 27,900 6,380 802

Gasoline (m') 6 n/a 40.1 .40.1 1.2

Materials

Concrete fill (m') n/a 760,000 5,300 13,700

Steel (t) n/a 0 n/a 0

Asphait (m') n/a 0 n/a 0

Excavation (m')'. n/a 0 n/a 0

Soil (m3) n/a . . 0 n/a 0

Ripiap (m) ' -. . > :_ . . a/a 0 n/a 0

GraveUconcrete fill (m') 10 n/a 0 754,000 0

Waste debris n/a 30 30

Waste water n/a 0 0

Sewage n/a . ., _ .. ., .0 0 .- . . .

5-7
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Table 5-3A. Comparison of AlternaIIves by Tank StabiIiration Construction ^•
Resource Requirements (Units as Indicated).

Notes:

ha ^ heesues
n/a ^ not applicable
m' = cubic meters
GWh - gigawait hour
t - metric ton

'All in aitu disposal construction resources are dacumeated in the in situ disposal data
package and have not been addressed again in this table.

qsnd: Permanently committed land is the sum of the barrier areas. The amount of
temporarily committed land is used for equipment and materials laydown yanis, and was
estimated by W. A. Skelly from best engineering judgement. Both of these ateas have been
expressed in Table 5-3B (Barrier Construction Rasource Requirements), and are not repeated
hero.

Vatex: The maximum water requirement was assumed to be 50 gallons/yd= for barrier
conssruction. The water requirement per barrier is the product of this maximum and the
barrier aasage.

`Additional major power lines are not required for any of the options.
^

'Diesel fuel: See Appendix A for fuel consumption per day for specified equipment items.
This number does not include fuel to tun the generator that powers the high efficiency .
particulate air 51ter, or fuel to deliver gravel to the site. It only includes the fuel to run one
480 volt, 30 amp generator for the gravel slinger.

°Gasoline: Assume 3 light-duty trucks will be used for each bartier, each truck runs
80 miles per day and has an efficiency of 14 miles per gallon. See Tables 5-11 and 5-12 for
estimates of barrier schedules; the length of each job was used to calculate the total fuel
consumption per barrier: -

'Ezavation: Assumed ezavation ezcludes the removal of material from borrow sites.

*Soil: Assumed that soil consists of the upper and lower silt layets of the barrier (layers 1
and 2).

_ .. ... _. :._._. __... _._.__.._.,__.__ - _ ...;.r

'Riptap:. Assumed that riptap tefets to the basalt layer of the barrier.

"Gravel/aand: Assumed this figure is a compilation of all screened aggregate products from
Pit 30, including the asphalt baae course, the drainage media, and the gravel and sand filter
layers of the barrier, as well as the road base.

For additional backup information, see Appendix A, Tables Al-A8.

'5-8
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Table 5-3B. Comparison of Altrsnatives by Barrier Construction Resource Requirements
(Units as Indicated):

3y,F^^^ ^, ^ ^"a,^^L?:*xS^v.\ Z. s
. . . ..V̂

i`^ • ^ s s'. x ^^n'f^•^w ^'^^. ^h
:

ro^ ^ y 6 F^.^' . ^^,̂xs^ ^^ $`s'i^..•y.^.". s4k
T ae""cac ^'tE6 ^L ^ R ; li ^} ^C ry ^w ^i^.^^ q`

s x` M2, a' a\' C'ntx..

. . 6iw•a x w y P(
'^^i..^,^...e m'^`'^'aA^^u^ a\ i $ i^^ ..4.

Land (ha) surface committed' _

Temporarily 20 24 24 20 24

Permanently 17 25 64 17 25

Water (m3) 2 38,000 57,000 145,000 38,000 1 57,000

Source of water

Energy

Flectrical (GWh)' n/a n/a n/a n/a n/a

Propane (m') rY/a n/a n/a n/a n/a

Diesel fuel (m3) 4 45,000 60,000 142,000 45,000 59,000
Gasoline (m') s 260 350 830 260 350

Materials

Concrete (m'j 0 0 0 0 0

Steel (t) 0 0 0 0 0

Asphalt(m3) 62,500 81,600 164,000 ' 62,500 80,700
Excavation (m3) 6 0 0 0 0 0
Soil (m3)' 377,000 535,000 1,320,000 377,000 526,000
Riprap (m3) 638,000 809,000 1,480,000 638,000 ` 801,000
Gravel/sand (m3)' 415,000 615,000 2;250,000 415,000 598,000
Waste debris 0 U 0 . . 0 0
Waste water 0 0 0 0 0
Sewage '... .. 0 . 0 0 0 0

5-9
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Table 5-3B. Comparison of Alternatives by Barrier Construction Resotzrce.Requiremenu
(Units asIndicated).

Notes:

ha n hectares
m? = cubic meters
n/a - not applicable
GWh - gigawatt hour
t - metric ton

'Iand: Pe:manently committed land is the sum of the barrier areas. The amount of temporzrily
commined land is used for equipment and mate:ials laydown yards and was estimated by W.A. Skelly.

=Water. The •++a*== water requirement was assumed to be 50 gallons per square yard for barrier
consirvction. The water requirement per barrier is the product of this maximum and the barrier
acreage.

rAdditional major power lines are not required for any of the options.

`Diesel fuel: See Appendix A for fuel consumption per day for specified equipment items.

'Gasoline: Assume 3 light-duty trucks will be used for each barrier, each truck runs 80 miles per day
and has an efficiency of 14 miles per gallon. See Tables 5-11 and 5-12 for estimates of barrier
schedules. The length of each job was used to calculate the total fuel consumption per banier.

"fixcavation: Excludes escavation of material at bonow sites. .

'Soil: Assumed that soil consists of the upper and lower silt layers of the barrier (layers 1 and 2).

__`Riprap: Assumed that riprap refers to the basalt layer of the barrier (layer 6).

'Gravel/sand: Assumed this figure is a compilation of all screened aggregate products from Pit 30, .
including the asphalt base course, the drainage media, and the gravel and sand filter layers of the
barrier, as well as the road base.

For additional backup information, see Appendix A. Figures A2. A3. and A4; and Tables AS and A9

C

/
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TANK
FARM

NUMBER
TANKS

TANK CAPACITY
ailtank

TANK CAPACITY
(Cucm/tank

TOT CAP
(Cucm)

FACTOR TOTAL VOLUME
(gallons )

TOTAL VOLUME
cu m

AN' 7 1160000 4384.8 30694 1.6 12992000 49110
AP' 8 1160000 ` ' 4384.8 35078 1.6 14848000 56125
AW' 8 1160000 4384.8 . 26309 1.6 11136000 42094
AX . 4. 1000000 3780 15120 ' 1.6 6400000 24192
AY' 2 1000000 3780 7560 1.6 3200000 12096
At 2 1000000 3780 7560 1.6 3200000 12096
B 12 530000 2003.4 24041 1.6 10176000 38465
B 4.. 207.9 832 1.6 . 352000 1331
BX 12 530000 2003.4 24041 1.6 10178000 38465
BY •. ^ 12 758000 2865.24 34383 1.6 14553600 55013
C 12 530000 2003.4 24041 1.6 10176000 38485
C 4 /55000 207.9 832 1.6 352000 1331
S 12 . . 758000 2865.24 34383 1.6 14553600 55013
SX 15 ' ••- 1000000 3780 56700 1.8 24000000 90720
SY' 3 1160000 4384.8 13154 1.6 5568000 21047
T 12 • 530000 2003.4 24041 1.6 10176000 38465T 4:

"'v55000 207.9 832 1.6 352000 1331
TX 18 . 758000 .. 2865.24 51574 1.6 21830400 82519
TY 6'• .'.+ 758000 2865.24 17191 1.6 7276800 27506
U 12 530000 2003.4 24041 1.6 10176000 38465
U 4 ,55000 . 207.9 832 1.6 352000 1331

TOTALS: 177 475917 201446400 . 761467

NOTES: (1) Asterisks following the Tank Farm letter designators mean that the tank Is a DST.

(2) The column "FACTOR" refers to a scaling factor determined by the calculation of the actual
volume of Tank C-106, 530,000 gallon tank. It was assumed that all tanks had the same geometry
as Tank C-106. -

The scaling factor comes from the ratio of the calculated C-106 total tank volume (852.000 gallons)
divided by the C-106 tank capacity (530,000 gallons). All tank capacities are from the Updated
Monthly Hanford Tank Farm Facilities Report (graphics # 29310073.2C).

(3) The total capacity Is the amount of waste that actually Is In the 177 waste tanks. 1"/o of the waste
In the SSTs will remain In the tanks after retrieval operations; the DSTs are considered to be "clean-closed".
That Is, no waste remains in the DSTs after retrieval. Therefore, there Is actually 760,000 m"3 of void volume
in the tanks to be stabilized (761,467 cu m - (0.01)(135,475 cu m of SST capacity)J.
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Table A2. Schedules for Tank Stabilization (Backup to

Tables 5-2A, 572B, 5-2C, 5-3A, 5-11 and 5-12).

Tank Stabilization by Grout

SCNEDlA.4 FOII TAIYf STARR.IIATION HY OROUi

^

TANK
FARM

UM

TANKS
HE IGHT

ffli 1

i/

TANK

O LL S

PER TANK FARM
SCHROULE
d^l

SCHEDULE
nrs)

AN• 7 1160000 tl ts 16 112 71.4 3.1
Ar 9 1190000 48 Is /6 126 996 3.6
AW6 1/s0000 A6 1s 16 96 672 2.7
AX 4 1000000 O 13 ts 60 420 1.7
Ar 2 1000000 tl 13 15 30 210 0.8

Ar 2 1000900 tl 13 15 - - 30 210 0.8

e 12 530u00 20.3 9 10 120 sa 3.4
e 4 55000 . 25 $ 9 36 252 1.0

5* 12 510000 26.5 9 10 120 640 3.4

By 12 756000 36 .11 12 1" 1006 4.0
C 12 $30000 28.5 9 10 120 840 . 3.4
C A $7000 29 8 9 36 252 1.0
3 12 756000 36 11 12 144 7006 4.0

3x 15 1000000 a 13 1s 225 1575 6.3
sr 3 1160000 N 75 16 As 336 1.3

T 12 330700 28.3 9 10 120 640 3.4

T 4 59000 . 25 6 9 36 292 1.0
TX 18 7s6000 36 11 12 216 1512 to
TY 6 736000 36 11 12 72 $01 2.0
U 12 510000 26.5 9 10 120 640 3.4

V 4 35070 25

1

8 9 36 252 1.0

TA(1: 177 2Q 2179 1^973 53.9

`

NOTE: (1) OaAMM"6 bNS sn MiipM.d by sn Mrisk at the blk Min 4R«.

(2) TMsNwdu4Ybnsd^mn9ff.u^ iWA4(0.91m(34) FrNd9wut.vMM9cvIwp6.wd7d." WNw«^1'Rs.

TMSS,0009saa^O^NSan25RbRrdwailr^«d9W.6v330.0009^1^r^16.5RtWsMr^Jdn^WfOFts.
IM 756.000 9-PWt IrJS r^ 36 R W rd wrf! wd 12 6ft.1M 1.000.000 O.On Wy w 43 R WI rd WaJd nwd 15 FRS.

.. . : Wd1M1.190.000q.Canbi^rvNRbRrdwoiN,wMl5iRS..

. t'. ^, ^ • ' ,
. (3) TMs<M3J.siu.nwsOharweh•w.4srN230dsysFrwrfvq7.r.

SCNEOULE FOR TANK STA6ry1ZATKM/!Y ORAVEL

TANK
FARM

NUMBER

TANKS

TANK CAPACITY

9bnk

TANK CAPACITY

cr 1rvtsntl
TOT CAP

cV m/

FACTOR TOTAL VOLUME

s

TOTAL VOLUME

cV ml

SCHEDULE

d+ s

AN' 7 1150000

.

4361.8 30691 1.6 - 12992000 49170 40.6
AV' 8 1/m000 10616 . 39076 1.6 14646000 56125 ' .46.4
AW 6 1160000 -. 4364.8 26309 11136000 42094 34.6
AX 4 . 1000000 . -3780 " 15120 '1.6 6400000 - ..24192 • 40
Ar 2 1000000 3760 7760 1.6 3200000 12096 10
AZ'. 2 1000000 3780 7560 1.6 3200000 12098 10
6 12 510000 2033.6 24041 1.6 10176000 36163 31.8
'6 , 4 S3000 207.9 832 1.6 352000 1331 2.2

12 570000 2001A 24041 1.6 10176000 3640 31.8
By, 12 : ' 7S6000 266334 3083 1.6 14553600 55013 .. 45.46
C 12 570000 ------2003.4 - 24041 ' "-- 1.6 10176000 ^364" 31.6
C 4 - 69000 207A 632 1.6 332000 1331 22
3 12 .. 730000 2863.24 3083 .1.6 14557600 55013 . . 13A6
3x 15 . 1000000 ^ . .3780 . 36700 1.6 24000000 .. . 907t0 73
3Y' 3- 1160000 4361.6 13151 1.6 5566000 21047 17.4
T. 12 330000 2003.1 24041 1.6 10176000 3W5 31.8
T t . S5999 .207.9 p2 .'_.1.6 352000

__
- 1331 22

Tx /8 756000 2665.24 51574 1.6 218704M 62319 66.75
TY 6 736000 266314 17791 . 1.6 7276600 ' 17506 22.74
U 12 $30000 2003.a 2btl /0176000 3e^63 31.6
U 4 35000 207A 632 1.6 332000 1331 23

TOTALS: 177 - (M17 - 201^^6t00 ....76f467 65].92

NOTE: (1) Al $5.000 p^ WWtrs `A paA•RRd uyyf 6rn aNEiftW wW 9md.

R) Sdwd" rrwr9rtRfrt3brs(6lawdryI)bMrv1.000.00otr* wMpl^vd. MacMVMQV44
(WN N. yl of tMl3.000 9^bn 1r^YS1 r^ O^W an tl^i r.^ie d 4n•rW.k ue.

^_.

C

C
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Table A3. Ancillary Equipment Associated with Single-Shell Tanks

(Backup to Tables 5-2C, 5-3A, 5-8, 5-9, 5-11, and 5-12).

%

!

TANK DESIGNATION EQUIPMENT ' TANK DESIGNATION EQUIPMENT
FARM .TYPE FARM TYPE

oox -a s . ^ oa:
241-A-153 D"nwaion Boz 2415-152 Oiwrscn Box
241-A-350 Catrh Tank 241-5-3028 Catch Tank
241-A-417 CanduuabTWC 241-S-A VaIwPR
241-A•A Di.vnian Box 241-S-8 VUn Pit
241-4-8 Oiwvcn Box 2415-C Valw Pit

241-AX 241-AX•151 D^ Box 241-S-0 VaM Pit
241-AX-152-CT Catch Tank 241-SX 241-SX-151

I

Dmraun Bax
241-AX-152-OS DMrbrStabon 241-SX•152 D«enqnBox
241-AX-155 Oiwetion Box 241-T 241-T•151 Drvason Boa
241-AX-501 VaM Pit 241-T•152 D^wrsun Box
241-AX-A Di.vrsion Box 241-T-153 Di.xsen Box
241-A•8 Divenian Box 241•T•252 O7wrsim Box

241-8 241-8•151 Orvvaon Box 241-T-301 Catch Tank
241-8-152 Diwraion Box 241•T•302 Catch Tank
24i-B453 Diwr.ian Box 241-TR-152 Drv<rs;on Box
241-8-252 Diyerwn Box 241-TR-153 Diversan Box
241-8-3018 Cafch Tank 241-TY 241-TY-153 Drronuon Box
2<7-BR•152 Oivusion Box 241-TY-302A CaCti Tank

241-BY 241-BYR-152 D^ Box 241-TY-3028 Catch Tank
241-BYR-153 D'nwuon Box 241-T-151 Diwracn Box
241-BYR-154 Diwnian Box 2507-WTX Seeric Tank
242-8-151 Diwaian Box 241-TX 241-TX.153 Dnersion Box
24t-0XR R«c^; VaWt 241-TX-302A Catch Tank
2607-EB Sectic Tank 241-TXR-152 Diwrs'un Box

241-8X 241•BX453 Div«ion Box 241-TXR- 153 Oivers;on Box
241-8X-302A CaRh Tank 241-U 241-U-153 Divenwn -oox
241-BXR•151 Dirrsion Box 241-U-252 Divarsian Box
241-8XR-152

^
Divonion Box 241•U-301 Catch Tank

241•BXR•143 Diwnion Box 241-U-A Oiv«sion Box
241-C 241-C-151 5wr+nn 8ox 241-U-B D"rvon Box

241-C-152 Divnrsion Box 241-U-C DMrson Box
241-C-153 D^ Box 241-U-D D^ Box
241-C-252 Catch Tank 241-UR-151 Uveraan Box
241-C-301C Diwrdon Box 241-UR-152 Dive.son Box
241-CR•151 Div*rsion Box • 241-UR-153 Diwrsqn Box
241-CR-152 Diwrsion 8ox 241-UR-154 Diversion Box
241-CR-153 Divwaion Box 244-UR Receiving Vautt
241•ER-153 D^wrsicn Box 2507-WUT SaP6c Tank
2607-ED " Sp5c Tank
2607-EG Septic Tank
2607•EJ - SeotcTank

A-13
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Table A4. 241-A Tank Farm Estimated Piping/Structure Voids

(Backup to Tables 5-2C, 5-3A; 5-8, 5-9, 5-11, and 5-12).

EQUIPMENT DESCRIPTION
(Inch dtam)

VOID VOLUME

(Cu m)

SURFACE AREA OF

VOID SPACE IN STRUCTURE

(s q m)

WV 1.
2

•
2.93

°
22277

3 13.85 709.01

4 72.68 865.62
6 48.91 1342.41

10 12.46 193.32

12 16.91 23.52

Risen; 4 1.83 71.16

8 2.50 - 51.10

12 - 5.32 69.68
20 4.16 33.44

42 19.03 882.92

Ted WeHs 8 40.89 603.85

Vapor Header 20 1213 97.55

24 35.57 247.95

SUBTOTAL: 239.81 5496.90

Diven:ion Box 241-A-152 290.56 446.48

VaNe Pit 241-A-A & 241-A-B 26.90 72.46

Transier 6oz 241-A-153 12.91 37.16

Header Support BeanufPilasters . ...

Encasement 8.55 19.69

Encasement 241-a 57.69 413.66

Encasement 8etween Tanks 111.81 210.70

Encasement 5.30 61.96

Encasement 8.10 113.06

Encasement 10.37 127.64

Encasement 25.32 194.72

Encasement Support Fo°8npslPihsurs/8dsters

SWiedOistribubX PiCs 89.63 299.60
PUmp Pits 139.56 . 348.56

Leak DeteeOon Casing 441.96 483.27

Thermal Probe Casing - 221.77 223.89
SUBTOTAL: . . . 1450.43 3052.E7

TOTAL: 1690.24 d549.77

.... NOTE: '-- .....- .... (1) Pipiny ineludes both enased pipe and drcect buried pipe.

i'

C

^
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Table AS. 241-T Tank Farm Esdmated Piping/Structure Voids

(Backup to Tables 5-2C, 5-1A; 5-8, 5-9, 5-11 and 5-12).

EQUIPMENT DESCRIPTION
(Inch diam)

VOID VOLUME

(cu m)

SURFACE AREA OF
VOID SPACE IN STRUCTURE

s m

PrQ
3 16.28 821.70

2 3.31 243.21

Test Well 6 23,79 611.28

SaN WeNCaisson 60 33.42 87.51

Riw . 4 1.93 74.69

12 21.47 271.83

42 9.52 441.46

SUSTOTAL: 137.36 3260.88

Pih; (9) 163.89 382.93

DivsrsionlPumP Pit (5) 244.97 445.92

Diwrsion Box 241-TR-152 210.70 324•22

Salt Well Pad 18.58

Enoasmnent 241-T-151 d 241-T-152 12.89 118.45

Ercaiert+mrt Cascade 50.98 401.33

SUSTOTAL• 683.43 1691.43

TOTAL: • 820.79 4952.31

NOTE: (1) Pipirp indudes both encased and direct buried pipe.

` ^.

^

[
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Table A6. 241-TY Tank Farm Estimated Piping/Structure Voids

(Backup to Tables 5-2C, 5-3A, 5-8, 5-9, 5-11 and 5-12).

EQUIPMENT DESCRJPTION

(lach dtam)

VOID VOLUME

(Cu m)

SURFACE AREA OF
VO7D SPACE IN STRUCTURE

s m)

2 0.42 33.17
3 7.73 397.70

4 0.59 23.41
6 244 63.26
8 0.79 15.70

art WoG 6 8.16 209.58
WW.+uC»«, 60 3.34 8.73
Riser 4 1.05 40.88

12 10.59 134.15
42 12.69 588.61

SUBTOTAL: 48.51 . 1579.01
Pils (6) 11215 274.24
Pump Pi6c (2) 22.80 60.76
Divwslon Box 241-TY-153 . 210.70 324.22
Eneasertwnt 44.75 366.96
Eneacomsnt 6.80 59.46
Pipe Support BeamsJFootingsJPilasters
So@ Wep Pad 1.86
±UBTOTAL: 397.20 1087.50
TOTAL: 445.71 2666.51

NOTE: (1) Pipinp indudes botlh onoased pipe and direct buried plpe. ^
^ .. , .
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Table A7. Summary of Estimated Single Shell Tank RCRA PPU Void Volumes
(Backup to Tables 5-2C,5-8, 5-9, 5-11 and 5-12).

TANK
FARM

PIPIN6IRSSER VOID VOLUME

eu m

PITS, BOXES, ETC
VOID VOLUMES

au m

TOTAL VOID VOLUME

ea m

SCHEDULE

(da )
A41- ' 1

241-AX 158.3 957.3 1115.6 1.84
241-B 137.4 683.4 820.8 1.36
241-BX 109.9 546.7 656.6 1.09
241-BY 109.9 546.7 656.6 1.09
241-C 137.4 683.4 820.8 1.36
241-S 109.9 546.7 656.6 1.09
241-SX 137.4 683.4 820.8 1.36
241-T' 137.4 683.4 820.8 1.36
241-TX 192.3 956.8 1149.1 1.90
241-TY' 48.5 397.2 445.7 0.74
241-U 137.4 683.4 820.8 1.36
TOTAL: 1655.5 8819.1 10474.6 17.31

NOTE: (1) Tank famis whieh are followed by an asterisk kKkate that Uwse void volumes were
dvectly calculated from the preceding tabiec. All othx void wNmes were obdined
from a scaling factor based on the other bnks' zirtulariGec to tanks A and T.

(2) The sohsduie is derived from the seheduie for stab5'iang the tanks with grouC the total m^3 of grout
volume was dMded by the total time for grouting to find a caCmg faamr. This snGng factor is
(761,467 au m)/(1259.04 days) = 605 eu m/day. All PPU void volumes were dvided by this s<aGng factor
to arrive at a pre6mirnry schsdub. 10% was added as a contingency factor to the OSTs, in order to
compensate for differences in ancillary equipment that may be present

(3) This schedule assumes 5day workweeks of 8•Mw days.

j -.
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('^ The cnuhed aggregate would be. obtained from Pit 30 and delivered to four stockpiles in tank

farm areas. Each stockpile would serve the following tank farms:

200E 241-T, 241-TX, and 241-TY
241-S, 241-SX, 241-U, and 241-SY

200W 241-A, 241-AX, 241-AW, 241-AP, 241-AY, and 241-AZ
241-B, 241-BX, 241-BY, 241-C, and 241-AN

Each stockpile would be served by a loader equipped with tires for loading a conveyor.

network. The network would serve one tank at a time. Because the time to fill a tank a tank

is no more than a few operating days, the conveyor runs would be assembled from mobile

sections to be repositioned by a crane, as required. After Pit 30 is finished being used for

borrow material, it will be filled in until the land is returned to its original contours.

Gravel would be distributed in the tank with a slinger, a mechanism that is suspended in the
tank, typically from the center riser. The slinger would capture gravel on a fast-moving
horizontal belt, then throw it as it slowly rotated. The belt speed, belt angle, gravel feed
rate, and rotational speed would be the primary controlling parameters. A hopper, mounted
directly above the sIinger, would be fed from the conveyor system and, in turn, would feed
the slinger through a quick-acting isolation valve. The valve would not be used to control

^- feed flow to the slinger but would be to isolate the slinger from the ambient environment if
tank differential pressure was threatened.

Feed to the hopper would work with the isolation valve. An enclosure, placed around the
slinger/hopper assembly, would serve as a confinement buffer not a confinement "zone. "
Coriditions could require more than one.siinger in a tank. Installed hardware,"which could
not be removed, might require more than one slinger. The availability of existing risers
versus the.difficulty of installing new risers.also could drive the decision to use-more than
one slinger. These somewhat smaller slingers could operate like.the larger, center-mounted
unit. For the purposes of this report, it is assumed that all tanks would use a larger, center-
mounted unit. Sacrificial material vibrators could be strategically placed within the tanks to .

..assure maximum fill in critical areas.,

3.1.2.2 Special Gcavel-F'ill Requirements. The heating, ventilating and air conditioning
`systein'used must provide sufficient capacity and controls to assure that"process operations
could not upset the tank pressure differential. Gravel filling would generate a considerable
volume of airborne particulates that would have to be separated:and removed from the
exhaust stream. A seaes of cyclone separators would be used to remove the particulate from
the exhaust before passing through a dual-stage testable HEPA-filter system. Used HEPA

_• filiers may be disposed of inside the tanks in order to avoid separate waste disposal costs:
'There may be other costs associated with such in situ disposal, but they have not been
calculated. .

f.-: . . _.
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The success of the fiIIing operation would depend on demonstrating and verifying that
required fill distribution, and uniformity was achieved. The fill monitoring system would be
able to visualize interior tank operations, and'a vision system would be able provide imaging
through airborne dust. Fill surface elevation measurement and mapping in real time would
be available to document the progress of the.operation and to verify results. Density and
compaction measurement also would be used to verify fill integrity.

3.1.2.3 Engineering Cost for Gravel-Fill Stabilization. The tank waste retrieval process
would leave 1 percent waste in the SSTs. The smaller tanks (16 each holding 208 m'
I55,000 gall ) would be stabilized by grouting rather than gravel fill because they are too
small to contain the gravel dispersing mechanism. For this reason, the void volume of the
remaining SSTs and DSTs is about 751,000 m3. This volume of gravel would be removed
from Pit 30. The gravel would be tiansported by end-dump trucks capable of hauling 6 m'
(10 yd3) of gravel per trip. 'Therefore 125,000 trips would be necessary for filling the SSTs
and DSTs.

3.2 ANCILLARY EQUIPMENT STABILIZATION

3.2.1 Disposition of Ancillary Equipment

For all alternatives considered in the TWRS EIS except the no disposal action alternative,
closure would apply to SSTs, DSTs and the ancillary equipment associated with both groups
of tanks. Ancillary equipment would include the following: diversion boxes, catch tanks,
valve and'pump pits, process pits, diverter stations, receiver vaults, condensate tanks, risers,
transfer piping and piping encasements associated with single-shell tank operations. Pipelines
would include the following: lines between tanks and to process facilities, air and steam
supply lines, raw water lines, and drains. See Figures 3-3 through 3-7 for representative
sketches of miscellaneous underground storage tanks.

During closure of tank farms, ancillary equipment items would be stabilized in place (i.e.,
disposed of). In situ stabilization would consist of filling all voids with an appropriate grout
material (a chemical grout or cement grout product). The physical immobilization of .
contaminants provided by: the grout could be augmented by the use of sequestering agents,
such as zeolites, that would be capable of chemical bonding with contaminants. If ancillary
equipment was plugged at one or more points, several access ports would have to be installed
to ensure complete grout filling.

For purposes of assessing the environmental consequences associated with dispositioning of
ancillary equipment as part of closure, it is assumed that the entire void volume within the
ancillary equipment would be filled with grout (analogous to the grout fiIl alternative for
tanks) and that no ancillary equipment would be excavated, packaged, or disposed of as
LLW or mixed waste.

3-10
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Figum 3-3. 301 _Series Catch Tanks and
Settling Tanks 241-B-361, 241-T-361 and 241-U-361.
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Figure 3-4. 302 Series Catch Tank.
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Figure 3-5. 244-BXR Vault and Tanks.
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Figure 3-6. 244-TJC2 Vault and Tanks.
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Figure 3-7. 244-LJIt Vault and Tanks.
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3.2.2 Description of Ancillary Equipment .

Ancillary equipment components are defined in the Tri-Party Agreement as Resource

Conservation and Recovery Aa (RCRA) of 1976 (RCRA 1976) past practice units.

Appendix A, Table A3 provides a list of the anciIlary equipment associated with-SSTs (see
Appendix C, the Tri-Party Agreement). In 1993, the Tri-Party Agreement signatories agreed
that past practice units within tank farms boundaries (fencdine boundaries) would be closed
in accordance with the Washingron Admfnisrrarfve Code (WAC 173-303-610). This decision
was based on the intent to establish a consistent closure approach for SSTs and associated
RCRA past practice units (i.e., contiguous ancillary equipment and spill sites) to eliminate
redundancies in effort, time, and expense: _

RCRA past practice units associated with SSTs include piping and control elements for
routing waste to a specific tank or from one tank to another. Although the specific
arrangement and connections would vary in detail between the various tank farms, all tank
farms would be laid out in the same basic arrangement, where one main diversion box would
serve several secondary diversion.boxes or valve pits which, in turn,- would serve three to
nine tanks.

Piping consists primarily of welded-joint schedule 40 or 80 carbon steel (a limited amount of
schedule 10 was used in the earlier installations). It varied in diameter from 8 to 15 cm (3
to 6 in.). Piping is buried or is within reinforced concrete encasements underground.
A limited amount of double-wall pipe (a pipe within a pipe) also was installed. All pipes
received one coat of red lead paint during installation. Underground pipe also received two
coats of bitumastic paint and was double-wrapped with tar paper. Many pipe runs are
equipped with pressure test connections. As many as 10 percent of the pipe runs,
particularly the older schedule 10 pipes, are known or suspected to have leaks. Cathodic
protection has been incorporated in some piping systems during the past 10 years; the
adequacy of existing cathodic protection has not been verified. Some pipelines have been
abandoned in place because of plugging.

The pipe encasement system consists of a monolithic reinforced concrete trough and
removable reinforced concrete cover. Pncasement wall thicknesses are typically 20 to 25 cm
(8 to 10 in.), and cavities are taimmally-sized to accommodate the installation of piping with
the cover removed. Depth of soil cover over the encasements averages 1.8 to 2.4 m (6 to
8 ft). The encasement runs are sloped at about I percent to provide catchment of waste leaks
or seepage of surface water runoff, and low points drain to a catch tank or pump or sluice
pits. With a slope of only,' 1 percent, it is likely that shallow ponds occur in some sections of
encasement. Swab risers at the low points of the encasement are provided to facilitate
contamination monitoring. I •

Diversion boxes are mainly two-or three-chambered underground vaults. Inlet and outlet
chambers provide isolated routing space for the intricate maze of inlet and outlet pipes.
Waste flow diversion takes place in the central chamber by jumpers and associated valving.
Jumpers, flexible or rigid ptpes from 0.02-0.1 m (1 -4 in.) in diameter, are connected to the
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inlet and outlet pipes!at the central chamber.bulkheads by dry disconnect couplings. Jumper

connections are routinely reconfigured to meet specific waste routing requirements. The

central chamber perimeter is equipped with interior spray nozzles to provide a remotely

activated surface decontamination wash mechanism. Diversion boxes are reinforced concrete

with 0.6 m (2 ft) thick walls and 0.6 (2 ft) thick removable covers at grade level. A gantry

crane is deployed over the central chamber to fact^itate cover removal and equipment

handling. The interiors of the diversion boxes were treated with Americoat, a chemical

resistant paint, during construction. In some tank farats, valve boxes were installed instead

of diversion boxes, but essential design features and functions are the same.

Liquid waste from underground piping is routed to an individual tank through one or more
reinforced concrete pits above the tank, except for some very old tanks with side entry

connections. Within these pump and sluice pits, dry disconnect jumpers are used for piping

connections to pumps, valves, standptpes, etc. Interior spray nozzles provide
decontamination washing of the pits. Drainage is directly into the waste tanks.

Several buried catch tanks provide collection points for liquids draining from diversion boxes
and some encasements. The tanks, which are cylindrical in shape and constructed of steel,
are accessible for sampling and pumping by standpipes.

Risers are vertical pipes connecting to tank domes. . They vary in diameter from 2.5 cm to
107 cm (1-42 in.). Individual single-shell tanks may have as few as 6, or as many as 38
risers. Risers provide access for certain types of tank equipment including instrumentation
and pumps. Some of the risers may be modified or removed by waste retrieval operations.

In two tank farms, French drains and septic tanks have been installed to collect and disperse
surface water runoff from impervious paving and pads.

3.2.3 Development of Engineering Support Data

Void volumes within the past practice units are the combined volumes of tank farm piping,
risers, and pits and encasements. The-estimates of ancillary void volumes for the 12 SST
tank farms are based on detailed analyses of three tank complexes: 241-A, 241-T, and .
241-TY. Volume estimates for other-farms are based bn'simiiaiity to 241-A or 241-T.. Void
volume data for ancilla'ry equipment are summarized in Appendix A, Figures A9-A13 -
(Boomer et al. 1993) ' -: -.":. ....._.... _ .. ... ..-

.L: -_- V.^ _ . :r_:. - -. . ... ,_ . . .

Void volumes for ancillary equipment associated with DSTs have been estimated based on
similarity to the 241-A tank complexarm. Voids were estimated based ona factor of 28/6
times the 241-A tank complex volume. There are 28 DSTs, siz of which are located in the
241-A tank complex. The result of this estimation is a void piping volume of approximately
1,120 m' (296,000 gal) jand a void structure volume of approximately 6,770 m' (1.8 million^ . ,.; . -. _ . _ . . . ._.gal) (Boomer et al. 1993) .
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